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CYSTICERCUS OF THE BRAIN 
By Samuel S. Allen, M.D. 

AND 

Harold W. Lovell, M.D. 
of Ann Auboh, Micii. 

FROM THE DEPARTMENTS OF SURGERY AND NEUROLOGY Or THE UNIVERSITY Or MICHIGAN 

Human infestation by Tania solium, the pork tapeworm, is dangerous, 
not so much as a result of the gastro-intestinal manifestations, as from the 
likelihood of cysticercus invasion of various organs of the body which often 
proves fatal. 1 Although cysticercus in man is not uncommon in many Euro- 
pean and other foreign countries, it is fortunate that the disease is but rarely 
seen in the United States. 

The adult parasite, or Tania solium, was known by the ancients, 2 and 
the cysticercus stage has been known since 1558. 3 It was not, however, until 
the middle of the nineteenth century that the relationship between cysticercus 
cellulosa of pigs and the tapeworm of man was first demonstrated. 

Morphologically, the tapeworm averages from two to three metres in 
length. The head is bulbous in appearance and contains four rounded suck- 
ing discs. 4 Above the suckers is a projection or rostellum with a double row 
of horny hooklets varying from twenty-two to thirty-two in number, but 
averaging usually from twenty-six to twenty-eight. 5 By means of these 
hooklets the parasite attaches -itself to the intestinal mucosa. Below the 
long, thin neck begin the segments or proglottides, averaging about eight 
hundred to nine hundred in number. Each segment contains a separate 
uterus from which a genital pore leads to the surface. The segments of the 
worm ripen from below upwards, are detached when mature, and are passed 
from the intestinal canal. 

Although the domestic pig is the most frequent carrier of the disease, 
having the cysticercus usually in the intramuscular connective tissue, it is 
also found in the sheep, stag, brown bear, dog, cat and monkey. Kuchen- 
meister (1855), Humbert (1856), Leuckart (1856), Hollenbach (1859), 
and Heller (1876) have proved that the cysticercus cellulosa of the pig, 
if introduced into the intestine of man, grows to a Tania solium . 2 In the 
larval stage, the parasite appears as a small, rounded, nodular, thick-walled 
cyst from 6 to 20 millimetres in diameter. The outer, tough, fibrous capsule 
is formed entirely by the host in an effort to wall off or encapsulate the 
paiasile. Immediately within this capsule is a delicate, thin membrane be- 
longing to the embryo proper, and containing thin, watery fluid. When 
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amined microscopically, the embryo is seen to have a head possessing four 
rudimentary suckers and a double row of hooklets, resembling the head of 
the adult parasite. From the time the ovum is introduced into the stomach 
until the cysticercus is fully developed requires about three months. 

Infection by the cysticercus may take place by the ingestion of the ova 
on contaminated articles of food, by auto-infection in an individual carrying 
the Taenia solium in the intestine by uncleanliness in toilet habits, or by 
regurgitation from the intestine into the stomach by reverse peristalsis from 
vomiting. The parasite passes through the wall of the stomach by use of the 
hooklets, probably entering the blood-stream and being disseminated to all 
parts of the body. The organs most frequently invaded are the eyes, brain 
and spinal cord, including the meninges, the muscles, skin and subcutaneous 
tissue. 

In the present paper two cases of cysticercus of the brain are reported ; 
one, a solitary cyst producing a secondary type of hydrocephalus and sudden 
death ; the other, a generalized infection of one cerebral hemisphere, pro- 
ducing the symptoms of brain tumor. 

Case I. — N. A., -male, aged twenty-three years, was admitted to the University of 
Michigan Hospital as an emergency case in a semi-comatose condition. Three days 
previously he had complained of headache which became progressively worse. Nausea 
and attacks of projectile vomiting occurred the second day. On the third day, when 
drowsiness and mental confusion accompanied the increasing severity of the headache, 
he went to bed and summoned his family physician. Shortly thereafter he became 
quite stuporous and was removed on the following day to the hospital. 

Upon arrival he appeared drowsy, and, although disoriented as to time and place, 
he responded correctly to some questioning. The pupils were equal, regular, and re- 
acted readily to light and in accommodation. Except for a bilateral sixth cranial nerve 
weakness the extraocular movements were normal. The remaining cranial nerves were 
intact. There was no mystagmus nor strabismus. The ocular fundi were somewhat 
hypersemic but there was no actual choking of the optic discs. The tendon reflexes 
were active but equal on the two sides. Ankle clonus was well sustained bilaterally. 
There was no patellar clonus. The Babinski and other pyramidal tract signs were 
not elicited. Sense of motion and position of the toes was retained. There werq no 
atrophies, deformities, paralyses nor muscle tremors. Neither was there evidence of 
any ataxia or adiadokokinesis. The objective sensory examination was entirely nega- 
tive. The temperature and respirations were normal. The pulse rate was 92 per 
minute. 

Shortly after admission, the patient began to have generalized muscular twitchings 
followed by severe convulsions. A few moments later his pulse could not be obtained 
and respirations ceased. Attempts to revive him -were futile. 

The post-mortem examination showed a marked internal hydrocephalus, produced 
by a spherical, thin-walled, cystic tumor blocking the posterior part of the third 
ventricle. The cyst measured 2 centimetres in diameter and was suspended from the 
ventricular roof. Both lateral and third ventricles were greatly dilated. The brain was 
very oedematous but no evidence of degeneration was present. The remainder of the 
examination showed nothing of interest. 

Microscopical studies proved the tumor to be a cysticercus cyst showing character- 
istic budding cells but no hooklets. Its origin -was probably the choroid plexus. No evi- 
dence of the infestation was found elsewhere in the body. 

Case II. — M. B., female, aged seventeen years, was admitted on September 3, 1931, 
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to the University of Michigan Hospital complaining of headache, dizziness, failing vision 
and backache. Two months before, she had developed a sore throat followed by chills 
and fever, headache, and pain in the back. These symptoms persisted for one week. 
Her family physician advised a tonsillectomy which was done. There was no im- 
provement. Her vision then became noticeably impaired, and the headaches, which 
were localized to the frontal and occipital regions, grew much worse. The visual dis- 
turbance progressed rapidly. About two weeks before admission she began having 
attacks of numbness and twitching of the right arm and the right side of her face. 
Vertigo was also frequent. There had been no gastro-intestinal symptoms. 

The patient was born and reared in Austria, having emigrated to the United States 




Fig. 2 . — Lateral rontgenogram demonstrating diastasis of coronal and lambdoidal sutures without 

evidence of a localized lesion. (Case II.) 


only five months before coming to the hospital. Her health had always been good 
until the onset of this illness. The family history was irrelevant. 

The girl was able to speak but little English. She seemed, however, intelligent 
and cooperative. The skin and appendages were normal. The palpebral fissures were 
equal. The pupils were equal and reacted normally to light and in accommodation. 
The extraocular movements were normal except for nystagmus on lateral deviation 
of the eyes to the left. The nystagmus was more pronounced in the left than the right 
eye. The corneal reflexes were active. A papillcedema of four diopters was measured 
in each eye. There was no facial weakness and the tongue protruded in the mid-line 
without tremor. The tendon reflexes were more active on the right than the left side. 
The umbilical reflexes were absent on the right. Occasionally suggestive pyramidal 
tract signs could be elicited in the right lower extremity. These were never definite 
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nor constant. There were no other pathological reflexes. Evidence of dysmetria, 
ataxia, astereognosis, or adiadokokinesis was lacking. There were no sensory changes. 
Sense of motion and position of the toes was unimpaired. Vibratory sensation was felt 
better at the left than the right ankle. 

Rontgenograms of the skull showed diastasis of all sutures, but no evidence of a 
localized lesion. (Figs. I and 2.) X-rays of the chest were normal. 

Urinalysis was repeatedly negative, as was the Kahn reaction on the blood. There 
were 4,840,000 red blood cells per cubic millimetre and 9,700 white cells. The lnemo- 
globin was 70 per cent. (Sahli). The! differential blood examination revealed 79 per 
cent, polymorphonuclear neutrophiles, 2 per cent, eosinophiles, 17' per cent, small and 
2 per cent, large lymphocytes. 

After making a diagnosis of an intracranial lesion localized to the left fronto- 
parietal region, an osteoplastic flap was turned. The dura, although normal in appear- 
ance, was found to be under considerably increased pressure. When the middle meningeal 
artery was clipped and the dura opened, the brain immediately herniated through. A 
dural flap was turned with its base upwards. The brain was markedly congested, felt 
quite hard and firm, and had the appearance of a gliosis rather than of softening, which 
is usually found with tumor. Several small, hard, shot-like bodies were found in the 
post-central gyrus. These were excised and found to be small, thick-walled cysts. 
Many others were then located throughout the cortex by palpation and were also excised. 
The appearance was that of cysticercosis of the brain. (The report from the patholo- 
gist substantiated the diagnosis.) A large subtemporal decompression was made, the 
bone flap returned to position, and the wound closed. 

Following the operation the patient was almost immediately relieved of head- 
aches. Her convalescence was uneventful. The papilloedema subsided and her vision 
improved greatly. Before discharging her home, further blood studies were made with- 
out revealing anything additional. Repeated stool examination showed no- evidence of 
the adult parasite or its ova. 

The cases demonstrate the two usual types of the infective process ; the 
first, a solitary cyst, producing symptoms only by obstruction of the aqueduct 
of Sylvius ; the second, a generalized cysticercosis of the cerebrum, probably 
present on the right side of the brain as well as on the left, but producing 
signs and symptoms indicative of a tumor of the left fronto-parietal region. 
Had the cyst been in some other portion of the' ventricular system in the 
first instance, it might never have produced any symptoms. The secondary 
type of hydrocephalus and sudden death resulted from the location rather 
than the character of the intraventricular tumor. One could at best in this 
case only suspect the probability of cysticercus. 

When the embryo finally reaches its destination in the tissues a definite 
inflammatory reaction occurs. There is an infiltration of cells, chiefly lympho- 
cytes, around the embryo, an increase in the vascularization, and, if the lesion 
is within the central nervous system, a proliferation of glia. This produces 
within the brain a rather severe oedema — especially if a number of the 
cysticerci are present — with the resulting symptoms of increased intra- 
cranial pressure. Fibroblasts from the blood-vessels and many large multi- 
nucleated or monster glia cells make their appearance, gradually forming a 
connective-tissue capsule or wall around the parasite, and a dense gliosis 
immediately surrounding the capsule. 0 (Figs. 3 and 4.) At about the end 
of the third month when the embryo is fully developed, the inflammation 
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Fig. 3. — Section of Cysticercus (Case II) showing head, rudimentary Fig. 4. — Section showing various portions of the larva and the densi 

suckers, membranous lining, and dense connective-tissue capsule. Hsma- glial reaction immediately surrounding the connective-tissue wall of thi 
toxylin and eosin x 16. cyst. Hrematoxylin and eosin x 16. 
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begins to subside. The glial reaction, which is rather dense, subsides some- 
what also, and the astrocytes assume a more normal appearance with fewer 
of the monster cells being present. The end-result is a dense, tough, con- 
nective tissue capsule entirely surrounding the parasite and seeming a part 
of it, and in addition a glial scar surrounding the immediate neighborhood 
of the cyst. If the parasite is shelled from its host, the connective-tissue 
capsule remains attached to it, suggesting erroneously that the capsule is a 
part of the parasite rather than of the host. The cysts in themselves are but 
slightly toxic. 

During the stages when the cerebral oedema is most severe, the intra- 
cranial pressure is often quite high. The symptoms of slowly progressive 
pressure make the attending physician suspect an intracranial tumor. Localiz- 
ing signs are often absent. If the meninges are involved there may be symp- 
toms of meningitis. There are often rather characteristic psychic changes 
such as general confusion, disorientation, hallucinations, excitement, failing 
memory, etc. Cases have been said to simulate hysteria, epilepsy, and gen- 
eral paresis. Epileptic seizures, either generalized or Jacksonian in type, 
are common. Transient tonic spasms and automatic movements have been 
described. Dizziness and vomiting are common symptoms. 3 

The course of the disease is more or less intermittent, and usually of 
longer duration than that of brain tumor. Sudden death, however, when 
the lesion is within the ventricles, is not uncommon, as shown by the first 
of the two cases reported. 

If the parasite is known to exist in the intestine of the patient, the 
diagnosis may be facilitated for it is highly probable that the patient has 
infected himself with the ova or segments. Usually an eosinophilia accom- 
panies Tanria solium infestation, but it is not often found in the inter- 
mediary or cysticercus stage. Ophthalmoscopic examination, besides show- 
ing a papilloedema,, may reveal the parasite within the eye. Its frequency 
here is even greater than that in the brain. Sullivan 7 describes a case in 
which a diagnosis was made in a patient having Jacksonian convulsions and 
a transient aphasia, upon finding hooklets of the parasite in the discharge 
from the ear. 

Lumbar puncture and spinal-fluid examination may aid in the diagnosis. 
Discovery of ; the parasite, eosinophilia, increased brain pressure, a positive 
globulin reaction and a paretic type of gold sol curve are factors reported 
by Kulkov 8 upon which to base a diagnosis of cysticercus of the central 
nervous system. If, however, as often occurs, a brain tumor is suspected, 
lumbar puncture should be done with great care. 

Rontgenograms may also be of aid by demonstrating calcified cysts as 
well as evidencing increased intracranial pressure from spreading of the 
sutures. 

But few cases come to operation and most of these because brain tumor 
is suspected. Mintz 9 states that only twenty-seven cases had been operated 
upon up to 1927. In only one of these was there cerebellar involvement. 
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Complete recovery occurred in four cases, partial recovery in two. Mintz 
himself reported three cases, in two of which a diagnosis of cysticercus of 
the fourth ventricle was made before operation. Kimpton 10 reported an 
excision of a spinal cord tumor which proved to be cysticercus. 

Progress in sanitation is gradually exterminating the parasite in the 
United States. Price 11 states that it is considered a “find” to discover it 
in the swine of Texas, and that it is usually found in counties having a 
large Negro or Mexican population. In the Philippine Islands 12 the number 
of infected pigs is astounding, for in 1921, one infected pig was found in 
every ninety-one which were examined. Rather paradoxical is the incidence 
of infection in man, however, for in Manila, in twelve thousand autopsies, 
only two cases were found. In Germany, although the incidence in swine 
is much lower, that in man is considerably greater, 13 a situation which holds 
for many other European countries as well. Quite a few cases have been 
reported in British soldiers who had seen service in India, and in individuals 
who had recently been in foreign countries. 14 

The two types of cysticercus infections of the brain are reported. In the 
first case, that of a solitary cyst obstructing the aqueduct of Sylvius, the 
location of the tumor could have been made by ventriculography. The cyst 
might have been removed by operation, but sudden death, so characteristic 
of tumors of the third ventricle, prevented even the making of a diagnosis. 
In the second case, that of generalized cysticercosis of the brain, the symp- 
toms were those of a brain tumor localized to one region of the cerebrum. It 
is believed that operation, by ameliorating the acute symptoms, provided at 
least a good temporary result, and made recovery possible. The large decom- 
pression relieved the most acute pressure stage, and since progressive im- 
provement has thus far followed the operation it is quite likely that it will 
continue. The probability of further improvement is enhanced also by the 
fact that the patient, now living in the United States and not harboring the 
adult parasite in the intestine, will not be subject to further infestation. 
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By Bernard J. Alpers, M.D., Francis C. Grant, M.D. 
and J C. Yaskin, M.D. 

of Philadelphia, Pa. 

FROM THE SURGICAL WARDS OF TIIF. GRADUATE HOSPITAL, AND THE NEUR03URGICAL LABORATORY OF THE 

UNIVERSITY HOSPITAL OF PHILADELPHIA 

In the past five years there has come into prominence a clinical and 
pathological entity which has hitherto remained more or less unrecognized. 
This has been described variously as chondroma or enchondroma of the inter- 
vertebral disks, fibrocartilaginous extensions of the disk, and cartilage nodes. 
All probably refer to the same process, but as yet there is no general agree- 
ment concerning the true nature of these conditions. The entity in ques- 
tion consists of small cartilaginous extensions into the spinal canal, causing 
compression of the spinal cord. It is readily amenable to surgical treatment. 
We have recently had the opportunity of studying such a case, and because 
the subject is young and the occurrence of such tumors important to recog- 
nize, we wish to record the case in point. 

Intervertebral Disk Extensions: What They Are. — Extensions of the in- 
tervertebral disk cartilages are of two types: (i) Extensions into the verte- 
bral bodies, and (2) extensions into the spinal canal. The extensions into 
the bodies of the vertebrae need not concern us. They have been well 
described by Schmorl, 1 and produce no neurological symptoms of which we 
are aware. 

The extension of the intervertebral disks into the spinal canal, however, 
are of great importance. They are accompanied by evidences of compres- 
sion of the spinal cord, and their removal is attended by very encouraging 
results. Leaving aside for the moment the question of the etiology of these 
disk extensions, something may be said of their gross structure. They are 
small, cartilaginous extensions of the intervertebral cartilages which are 
usually to one side or another of the mid-line, most often on the left, are 
firmly anchored to the disk as a rule, and appear on the ventral aspect of the 
spinal canal. In a few instances they have been very loosely attached and 
could be picked out easily with forceps (Dandy 2 ). These projections are 
firm, discrete, sometimes hard, and are usually covered with a sheet of dura 
under which they form a more or less prominent intraspinal projection. 
Their situation varies. Many have been reported in the lumbar region, but 
many also are found in the cervical portion of the spinal canal (Stookey, 3 
Elsberg 4 ). The clinical symptoms to which they give rise vary, of course, 
with the level of the cord compression, and with the area of cord which is 
compressed. 

Attention was first called to these tumors by Stookey in 1928. Schmorl 
had reported a few years previously the extension of small cartilage nodes 
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into the vertebral bodies, but the recognition of their projection into the 
spinal canal must be attributed to Stookey. Adson 5 (1925) mentioned a 
few cases of this sort in a general study of spinal-cord tumors. As Bucy c 
has pointed out, the tumors in question are probably much less rare than 
reports indicate. 



Fig. 1. — This view of the patient taken some time after operation shows the 

well-healed operative scar. 


Report of Case. — Severe trauma to back followed by pain in back and later in left 
leg, the latter persistent. Weakness of left leg. Absence of Achilles Reflex on left. 
Vague sensory findings to T-8 on left. Campiodol injection and aircst of iodised oil 
af L-3. Operation, with exposure of a small extradural tumor compressing roots of 
canda equina on left. Histologically, a chondroma. Complete recovery. 

History. — E. F., a female aged forty-nine years, entered the Graduate Hospital of 
the University of Pennsylvania in April, 1931, on the service of Dr. William Bates. 
Three years previously she had slipped and fallen, striking violently on her buttocks. Sev- 
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eral hours later she developed pain in the small of her back, followed by pain in the 
left leg, which began to appear about one year after the fall. The pain in the leg, at 
first intermittent, later became almost constant. It was paroxysmal, beginning in the 
region of the left hip and radiating down the back of the thigh into the left foot. Often 
the pain was so severe that she found it necessary to assume the knee-chest position in 
order to obtain relief. Shortly after the development of her pain she began to notice 
weakness in the left leg, and at the time of the entrance into the hospital she was unable 
to walk without a limp. The right leg was singularly free from pain throughout the 
course of her illness. Within recent weeks she began to notice a numbness of her 
left leg. 

A neurological examination revealed the weakness of the left leg to involve the mus- 
cles of the thigh, leg and foot. Movement of the left leg caused pain. On the left side, 



Fig. 2. Fig. 3. 

Fig. 2. — The cartilage cells seen in this photograph are from the tumor. Here and there are abnormal 
cellular forms which are not seen in normal cartilage. Hrematoxylin-eosin stain. 

Fig. 3. — On the edge of this tumor are several areas of this sort, composed of fibroblasts which 
can be traced in their development to cartilage cells. Transition forms from fibroblasts to cartilage 
cells can be seen in the lower portion of this photograph. Hematoxylin-eosin stain. 

extending from the sole of the foot to the level of T-8, there was decreased sensation 
to touch, pin-prick, heat and cold. The left Achilles reflex was absent, the right was 
active, and both patellar and arm reflexes were active and equal. The abdominal 
reflexes were absent bilaterally. There was a positive Lasegue’s sign on the left side. 
Repeated examinations confirmed the sensory findings noted above. While slight, they 
were nevertheless distinct. It was felt that the patient had a cauda equina lesion which 
was probably extradural and chiefly on the left side, but that there was also another 
lesion, probably at T-8. 

A lumbar puncture was performed and no subarachnoid block demonstrated. The 
routine tests were negative. Because of the indefiniteness of the clinical signs and the 
long duration of the illness — three years— with relatively few clinical manifestations, a 
campiodol injection was done. X-ray after this injection showed that the iodized oil had 
stopped opposite the body of the third lumbar vertebra. In spite of all efforts to dis- 
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place it, the oil remained steadfastly in this situation. Another lumbar puncture was 
done therefore between the fourth and fifth lumbar vertebra:, and with the needle in 
this position it was found that a block could be demonstrated. Furthermore, the spinal 
fluid removed from this locus had a xanthochromic appearance. X-ray examination of 
the dorsal and lumbar spine revealed an old hypertrophic osteoarthritis, but nothing 
else of significance. 

Operation . — May 18, 1931, Grant laminectomy, removing the third, fourth and fifth 
lumbar and first and second sacral spines and lamina:. On coming down on the lower 
end of the cord, the dura was dark and seemed to be markedly swollen. The dark and 
swollen region was found to contain nothing but cerebro-spinal fluid, which was xantho- 
chromic. Just above this area, impinging on the cord from in front, hemping up the 
dura and compressing the nerve-roots, was a whitish mass. This was extradural and 



Fig. 4.— Here and tlieie in the tumor tissue, usually at its peiipheiy, are found these large, 
multinucleated founs which seem to be cliai actei istic of tins type of tumoi. llematoxylin-eosin 
stain. 

anterior to the cord. It seemed to involve the nerve-roots emerging from the third 
lumbar vertebra. The cauda equina roots were carefully retracted and an incision made 
into the protruding mass which seemed to arise from a point beneath the transverse 
processes of the third and fourth lumbar vertebra:. The contents were removed with a 
curette. They seemed to be cartilaginous in nature. The mass was firmly anchored 
and arose from the intervertebral disk. The patient developed a post-operative pneu- 
monia from which she recovered. Her leg pain cleared up entirely, and all her neuro- 
logical symptoms disappeared. The Achilles reflex remained absent on the left side for 
some time after operation. The sensory findings cleared up after removal of the tumor. 

Etiology . — Intervertebral disk extensions are found more frequently in 
males than females. In a study of 737 cases with cartilage nodes Schmorl 
found that the majority were in males. His figures include cartilage nodes 
which had extended into the vertebral bodies. Most of Elsberg’s cases, too, 
were in males. ITe believes they are rare before thirty, and are commonest 
about fifty. They do occur, however, in individuals below thirty. In Els- 
berg’s cases the average age was fifty, the age ranging from thirty-eight to 
sixty-eight. Andrse 7 has studied the frequency of their extension into the 
spinal canal. He found in a study of 368 necropsies that there were exten- 
sions of the intervertebral cartilages in 15.2 per cent. Schmorl believes 
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that they are even more frequent than this. In Elsberg’s second hundred 
cord tumors there were fourteen ventral chondromas. 

Trauma seems to play an important role in their ■ production. Many 
investigators have found that trauma could be demonstrated in their cases. 
The importance of trauma as an etiological factor has been denied, however, 
both by Stookey and Elsberg. The former states that “no history of trauma 
or of any special occupational activity requiring continuous movements or 
strain on the cervical vertebras could be established.” In the following table 
some idea of the incidence of trauma can be gleaned from the reported 
cases. Twenty-nine reported cases are included in this table, and of these 
trauma has been reported in only five instances. 


Table I 


Incidence of Trauma 


Author 

Stookey 

Elsberg 

Schmorl 

Alajouanine and Petit-Dutaillis 
Dandy 

Bucy 

Alpers, Grant and Yaskin 
Crouzon, Petit-Dutaillis and 
Christophe 


Nature of Trauma 

None 

None 

None 

None 

(1) Severe jolt in riding horseback 

(2) Strain while pushing automobile 
Lifting heavy piece of iron 

Severe fall on coccyx 

Fall on back from height of four metres 


There are two reasons why trauma has not been reported more fre- 
quently in the recorded cases : First of all, no effort has been made to deter- 
mine specifically whether trauma occurred, and then again, its appearance 
in the history may have been of so insignificant a nature as to be disregarded. 
Unless the role of trauma in the causation of the disorders under discussion 
is realized, this factor may readily be overlooked. Often it is necessary to 
obtain a history of trauma in retrospect, and experience seems to show that 
often such a history is obtainable. In our case the entire symptomatology 
was directly traceable to the blow, a sudden, severe fall on the coccyx. Such 
a direct and logical connection does not seem to be common. In all the 
cases in which trauma has been a factor in the disease, it has been marked, 
and has usually been sudden and severe, the result of an unusual strain on 
the muscles of the back. 

Prolonged minor traumata are also held responsible by some individuals 
for the condition. Their relation to the disk growths is less certain. Severe 
trauma plays an important part in the production of the condition under dis- 
cussion : it may not be responsible in all instances, but it is a striking factor 
in some, and in our opinion is more frequent than can be demonstrated from 
a perusal of the reported cases. 

Moreover, these disk extensions are found most commonly in those por- 
tions of the spinal canal which are subject to greatest trauma and to most 
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frequent use. They are found chiefly in the cervical and lumbar regions 
of the spine. The former is the most mobile portion and probably the least 
well protected portion of the spinal column, and both through constant 
motility and direct trauma it is subject to the formation of these disk 
tumors. The lumbar spine is particularly subject to these growths because 
it is frequently injured in falls, and is probably subjected to more constant 
strain than any other portion of the vertebral column. 

Location . — The location of these intervertebral disk extensions is not a 
matter of uniformity. It has been stated by some that these tumors occur 
most frequently in the lumbar portion of the vertebral column (Schmorl, 
Andrse, Sashin 8 ). This would be true were it not for the extensive expe- 
rience of Stookey and Elsberg with these growths. In every one of the 
seven cases of Stookey, and in nine of the fifteen cases of Elsberg, the 
lesions were in the cervical portion of the vertebral column. Only four of 
Elsberg’ s cases involved the lumbar region of the spinal column. 

Of the thirty-five cases which we have found reported in the literature, 
sixteen, or 46 per cent., involved the cervical area of the vertebral column ; 
thirteen, or 3 7 per cent., were in the lumbar area; and six, or 17 per cent., 
were found in the thoracic portion of the vertebral column. These growths 
are therefore somewhat more frequent in the cervical than in the lumbar 
region on the basis of these few reported cases, but the accumulation of 
more cases could easily swing the preponderance the other way, or at least 
equalize it. 

Table II 


Location of Tumors 



Author Cervical 

Stookey 7 

Thoracic 

Lumbar 

Schmorl 0 

3 


Dandy 


2 

Bucy 


1 

Alajouanine and Petit-Dutaillis 


2 

Elsberg 9 

2 

4 

Crouzon, Petit-Dutaillis and Christophe 


1 

Alpers, Grant and Yaskin 


1 

Von Pechy 10 

1 


Robineau lx 


2 


Thirty-five Cases. — Cervical, 16, or 46 per cent., thoracic, 6, or 17 per cent., lumbar, 
or 37 per cent. 

Gross Pathology . — The intervertebral disk projections into the spinal cord 
vary in size from a pea to a bean. They are usually flat, with a smooth and 
sometimes lobulated surface, and with a longish, or spindle-shaped form. 
They are firm, often bony hard, but are frequently soft. They are found 
practically always in the mid-line or just to one side of it. The posterior 
longitudinal ligament of the vertebral column covers them, and so does the 
dura as well. They are therefore extradural bodies. They appear as a gray 
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to a yellowish-gray structure through the membranes mentioned (Andrse). 
Usually they are firmly anchored to the intervertebral disk, but sometimes 
they are found as loose pieces of cartilage (Dandy). Andrse says that in 
about 50 per cent, of cases these growths are multiple, and it is a matter 
of great interest that in the cases in which he found these excrescences he 
states they were never large enough to cause a spinal-cord compression. In 
some cases, ossification has been observed (Stookey, Robineau, 11 Schmorl). 

It is presumed (Schmorl, Andrse, Sashin) that the intervertebral disk 
extensions represent a prolapse of the nucleus pulposus, secondary to a tear 
in the annulus fibrosus. “As a result of a severe trauma or degenerative 
changes of the annulus fibrosus, an avenue may be established for the exten- 
sion of the expansile fibres (of the nucleus pulposus) against the posterior 
longitudinal ligament.” (Sashin.) It seems hardly likely that this is the 
case, because in sixteen cases which Andrse found there were no direct con- 
nections between the disk extension and the nucleus pulposus. There was 
always intact annulus fibrosus between them. In some instances it has been 
possible to demonstrate a tear in the annulus fibrosus at necropsy. 

The tumors, however, are composed usually of fibrocartilage, and in this 
respect resemble much more closely the annulus fibrosus rather than the 
nucleus pulposus. It would seem more likely, therefore, that they develop 
as outgrowths of the fibrocartilaginous annulus fibrosus rather than form 
the nucleus pulposus, probably in response to trauma which may or may not 
produce a tear in the intervertebral disk. There then results a hyperplasia 
of the. cartilage which sometimes reaches a size sufficient to produce clinical 
signs and symptoms. Only those cases which are large enough to cause 
symptoms come to our attention, but it should not be forgotten that many 
cases of this sort exist without evoking any symptoms during life (Andrse). 
Furthermore, a routine examination of the posterior portions of the verte- 
bral bodies at operation would probably reveal quite a high incidence of these 
symptomless hyperplasias. 

Histological Character of the Grozvtli's . — The question arises whether 
these disk extensions are true tumor growths or whether they are to be 
looked upon as ecchondroses. The distinction, after all, is one of degree 
rather than of kind. It is as difficult to determine where an ecchondrosis 
ends and a chondroma begins as it is to reach the same decision concerning 
hyperostosis and osteoma. Our case exhibited all the evidences of a car- 
tilaginous neoplasm. The tumor-cells varied much in size and shape, lay 
in a fibrocartilaginous matrix, and on the borders of the tissue were imma- 
ture cells of a fibroblastic nature from which transitions to the tumor-cells, 
many of which were multinucleated, could be traced. Bucy’s case showed 
a similar structure, and he considered it a true cartilaginous tumor. Elsberg 
was not certain after a study of his cases that they constituted true tumors, 
and was inclined to believe that they represented ecchondroses or hyper- 
plasias in the strict histological sense. 

The size of the growth cannot be a criterion of its neoplastic nature. 
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Many true tumors are very small, yet they exhibit all the evidences of a 
neoplasm. The most important evidence of neoplastic formation which we 
have in our tumor is the presence of fibroblasts on the edge of the growth, 
from which many transitions to cartilage cells could be traced. Similar cells 
were present in Bucy’s case. These cells were in process of active growth, 
and would undoubtedly have swelled the size of the tumor if they had been 
permitted to function longer. Further, evidence of the tumor nature of the 
growth is given by the multinucleated cells which were quite numerous in 
our tumor. By some, these cells have been considered to be physalide cells 
of Virchow, related to the primitive notochord (Alajouanine and Petit- 
Dutaillis 12 ) . They are more probably tumor-cells of a multinuclear nature. 

True cartilage cells are found everywhere in the fibrocartilage matrix. 
Sometimes these cells are grouped in twos or threes. They are quite widely 
scattered, very much as in normal cartilage. The matrix exhibits no pe- 
culiarities which stamp it as different from normal fibrocartilage. W e could 
demonstrate no elastic fibres in our tumor. 

These tumors are encapsulated — that is, their surface is covered by a 
thin capsule, except at their base, where they are anchored to the interver- 
tebral disk. It seems probable, therefore, that they may not be removed in 
their entirety, and that recurrences may appear if any tumor tissue remains 
behind at the anchorage base. 

Clinical Features . — The clinical picture of these tumors varies, of course, 
with their location. Elsberg, who has studied the largest series of these 
cases, says that the clinical picture is that of compression of the cord from 
its anterior aspect with definite motor disturbances and cutaneous sensory 
loss with relatively little involvement of tactile sensibility, the preservation in 
most instances of vibratory and joint senses, and the relatively infrequent 
involvement of the sphincters. Subarachnoid block is more infrequent in 
these cases than in other tumors of the membranes or cord substance. X-ray 
of the spine rarely shows evidence of the growth, though Sashin has stated 
recently that it is possible to detect these tumors by X-ray studies. 

In Stookey’s study of the cervical ventral chondromas, he found that 
they were present in three locations: (i) Ventral and in the mid-line, exert- 
ing bilateral ventral pressure; (2) ventral and unilateral, producing unilateral 
ventral pressure; and (3) ventral and lateral, exerting pressure only on the 
roots, and giving rise only to root signs. “The most characteristic picture is 
that of marked unilateral spasticity, with atrophy and weakness of the 
muscles of one or two cervical segments at the level of the tumor and on the 
side of the spasticity, and changes in pain and temperature sense on the oppo- 
site side. Muscle, joint, vibratory, and discriminative sensations are 
unaltered.” 

The lumbar ventral chondromas often give rise to cauda equina syndromes. 

Here the clinical picture is one of back pain, which is followed sooner or 
later by pain in the sciatic-nerve distribution, and is attended by muscle 
wasting, loss of muscle power in the muscles affected, by reflex disturbances, 
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usually a diminution or loss, by diminution or loss of sensation in the seg- 
ments affected, and occasionally by sphincteric disturbances. In our case, 
we were able to demonstrate a relaxation of the anal sphincter. Sub- 
arachnoid block may be present either partial or complete (Bucy, Alpers and 
Grant). Lipiodol injection is of help in many of these cases. In our case 
the lipiodol stopped at the level of the mass, but in a case of Alajouanine and 
Petit-Dutaillis, it failed to reveal the mass. 

One word of caution is necessary concerning the cauda equina syn- 
dromes caused by these tumors. It is more or less a neurological law that 
cases of bilateral sciatic pain should be looked upon as being caused by a 
tumor until otherwise proved to the contrary. Cases of unilateral sciatic 
disease are not usually considered to be due to tumor. Nevertheless, several 
cases of this sort are reported in these series of tumors (Alpers and Grant, 
Alajouanine and Petit-Dutaillis, Crouzon, Petit-Dutaillis and Christophe 13 ). 
It seems advisable to keep in mind the possibility of such a tumor when given 
a history of trauma, followed by backache and unilateral sciatic pain, accom- 
panied by the objective disturbances detailed above. It is a rare cause, to 
be sure, but a cause which is readily removed, and with good results as a rule. 
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PRIMARY HAEMANGIOMA OF THE SPINE 
By Leonard Barnard, M.D. and R. G. Van Nuys, M.D. 

of Oakland, Calif. 

The diagnosis of primary haemangioma of the spine is a comparatively 
recent clinical entity. The considerable number of these found at post- 
mortem examination warrants the assertion that this pathology must often 
be incorrectly diagnosed. We wish here to present one case of haemangioma 
involving the spinal column, which has been proven by biopsy, and one addi- 
tional, which we believe so typical that the diagnosis is assured. 

The first published rontgenogram of haemangioma of the osseous system 
was that of Iditzrot, 1 in 1917, but it remained for Perman, 2 in 1926, to give 
us our first proven case of primary haemangioma of the spinal column. When 
we realize from the work of Topfer, 3 in 1928, Putschar, 4 in 1929, and 
Schmorl 5 that this pathology is found in 11.93 per cent., 6 per cent, and 10 
per cent., respectively, of the vertebral columns examined at autopsy, it is 
easy to see that the wide divergence between clinical and laboratory findings 
must constitute considerable error in diagnosis. Makrycostas 0 found eleven 
cases post-mortem, none of which had given symptoms ante-mortem, and this 
is the rule with the great majority. 

In a recent excellent paper, Bucy and Capp 7 have given us the criteria 
for diagnosis of this condition, after having reviewed all the published cases 
of involvement of the spinal column together with similar findings in the 
remainder of the osseous system. To the previously reported eleven cases 
showing symptoms they added another, and admirably summarize the ront- 
genological and pathological findings. 

In the clinical cases previously reported, the diagnosis was concurrent with 
a compression myelitis, and diagnosis was always made after surgical work 
for the relief of the latter. It is the belief of Bucy and Capp that this 
diagnosis should be made from the rontgenograms, and we believe that the 
cases herein reported bear out this conclusion. There is a characteristic 
rontgen finding in primary haemangioma of the spinal column. 

The apparent incongruity between the pathological and clinical in this 
lesion is, in good part, accounted for by the fact that the only symptomatology 
so far reported has been that which results from the extension of the process 
through the cortex and into the spinal canal, producing compression symp- 
toms. In all of Topfer’s cases there were no clinical findings to suggest the 
presence of these lesions. This, then, leads us to the conclusion that the prin- 
cipal value of the diagnosis of these cases must lie in its exclusion in differ- 
ential diagnosis of lesions of the vertebral column. At the same time, it is 
worthy to note from the cases herein reported, less severe symptoms may 
suggest this diagnosis. 
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These tumors vary greatly in size from that of a pea to complete involve- 
ment of the entire body and pedicle. There is a predominance in the female 
of two to one. The most common site is in the lower dorsal and upper lumbar 
vertebra, and the early twenties are the most common ages of occurrence 
with clinical symptoms. 

Differential diagnosis presents the following to be considered. 

(A) Tuberculosis-. — The absence of abscess formation with the attendant febrile 
and general symptomatology serves to differentiate the moist type. The dry type (Caries 
sicca) may present some difficulty, but if it is remembered that haemangioma practi- 
cally never results in compression of the body, as well as the characteristic appearance 
of the rontgenograms, differentiation should not be difficult. 

(B) Osteomyelitis. — The chronic or subacute types will present difficulty from 
the rontgenographical side, but clinical symptomatology should be more clear-cut. (Ab- 
scess formation will be the ultimate differentiation point.) 

(C) Malignant Tumors. — (i) Metastatic carcinoma will be excluded by the dis- 
covery of the primary focu£, the severity of clinical symptoms, the extensiveness of 
the disease, and the absence of typical destruction, together with the progress of the 
condition. From the rontgenological standpoint, as well as the clinical, the rontgeno- 
graphs with fewer but denser lamellae in haemangioma clearly differentiate. (2) Sar- 
coma, while primarily a rare finding in the spine, could give considerable difficulty 
and must rest on progress or biopsy for exclusion. 

(D) Other Inflammatory Processes. — Among these actinomycoses, and echinococcus 
should be considered, but the clinical picture with a more extensive destruction makes 
their confusion unlikely. 

(E) Kummcl’s Disease ( Post-traumatic Kyphosis ) presents a wedging of the ver- 
tebral body with a history which is suggestive. 

All of these can be readily ruled out if the appearance of the rontgenogram in 
haemangioma is remembered. The presence of a porous appearance with striae, ihe 
lime content of the lamellae undisturbed or increased, and the absence of compression, 
is diagnostic. 

Case I. — Mrs. J. D., twenty-two years of age; Portuguese-American ; housewife. 
Referred by Dr. A. Reis, of Oakland. 

Complaint. — Recurrent periods of loss of consciousness — six months. Pain in low 
back — six months. About six months ago she began having periods of loss of con- 
sciousness, which occurred at irregular intervals with gradually increasing frequency. 
These have come to be a great source of fear to her and are the reason she presents 
herself for examination. These have been traced to a dislike of her husband, and have 
not recurred since they have separated. There has also been occasional pain in her 
low back, which bears no relation to her above complaint or to any physical effort. 
She can move in all directions without limitation. This pain, she suggests, may have 
been due to striking her back against a table previously. 

Married two years ago. Menstrual history normal. No pregnancies. Has always 
been well. Does not recall any childhood diseases. No history of injury other than 
above stated. Mother and father alive and well. Nothing suggestive of family weak- 
ness or inheritable deficiency. 

Laboratory. — Blood Wassermann, negative ; urine, normal ; blood count, slightly 
elevated white blood count with normal differential. X-ray examination. — Antero-pos- 
terior and lateral of skull in stereo — normal. Anteroposterior and lateral of dorsal 
spine — negative. Anteroposterior and lateral lumbar spine — disclosed a destructive proc- 
ess with retention of normal lamellae, involving the body, transverse process and pedi- 
cle of the third lumbar. Vertebral diameter normal — no compression. Tbe right 
transverse process is enlarged over the left. (Fig. 1.) 
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She is a well-nourished and developed young woman of stated age. Normal 
throughout except for tenderness on pressure over the third lumbar and muscle spasm 
incited by percussion over it. Movements of spine free. No palpable deformity or mass 
noted, except a suggestion of a fullness on the right flank. Reflexes — greatly hyper- 
active throughout. Sensation — intact throughout. Pelvic and rectal examination — neg- 
ative. 

The diagnosis of Doctor Van Nuys was a haemangioma of the vertebrae. It was 
not clear at this time if there was any relation between this and the cerebral symptoms 
manifest. The differential diagnosis was between a chronic osteomyelitis and a haeman- 
gioma. A biopsy by puncture was first tried. The needle ran into hard bone and no 
material suggestive of an osteomyelitis was found in smears made. September n, 1930, 
surgical biopsy was done, and through a right lateral incision by muscle splitting the 



Fig. i. — Anteroposterior spine. Lateral spine. 

Fig. 1. — Rontgenogram of Case I. Primary hremangioma of the spine, showing a destructive 
process with retention of normal lamella: involving the body, transverse process and pedicle of the 
third lumbar vertebra:. Note the vertebral diameter is normal — there being no compression. 

transverse process was exposed. Considerable bleeding was encountered. The bone 
m the process was hard and resisted a curette very positively. Two pieces were finally 
secured for sectioning. Extensive haemorrhage necessitated packing, which finally con- 
trolled it. 

For some weeks following she complained of pain along the second and third right 
root distribution, probably the result of trauma to them at surgery. This gradually 
cleared. 

The sections were made by Dr. W. Reich, who reported: (Fig. 2.) 

Gross appearance . — Two small scraps of bony and soft tissue submitted. Sections 
show bony tissue which presents no apparent abnormalities. The soft tissue is composed 
largely of tissue presenting the histology of an angioma. Numerous small capillaries 
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lined by low cuboidal cells permeate this tissue. Many of the capillaries contain red 
blood-cells; in places the endothelial. lining appears hyperplastic. The capillaries lie im- 
bedded in a delicate fibroreticular stroma which exhibits a very mild degree of small 
round-cell infiltration. Smooth muscle, fat and fibrous tissue compose the remainder 
of the sections. Histo pathological diagnosis — angioma. 

She was then referred to Dr. S. A. Jelte, who administered deep rontgen-ray ther- 
apy, the dosage of which was over the affected vertebrae. 

Recent X-rays after this treatment seem to show a recrudescence of the lesion 
with increasing density in the bony structure of the vertebrae. 

On comparing this case with that of Perman’s, there is a marked similarity in the 
X-ray pictures — there is absence of compression with a motley thinning out and a 
porous appearance. The lamellae have a normal lime content. 

To summarize we have here a young woman with an indefinite lesion of her third 



Fig. 2 . — Sections of angiomatous tissue removed at biopsy from Case I. Note numerous small capil- 
laries imbedded in a fibroreticular stroma. 


lumbar vertebrae, involving the pedicle, arch and transverse processes, as well as the 
bod}^, without compression, in which a diagnosis of haemangioma was made pre-opera- 
tively and confirmed by biopsy. 

Case II. — S. M., forty-two years of age; white; school teacher; married. First 
observed at Berkeley Health Center and later at Fairmont Hospital. 

Complaint . — Pain in the back, eleventh and twelfth ribs, with epigastric distress 
and general abdominal soreness. She has always been in poor health since childhood. 
At seven years of age she had meningitis following a fall on the ice. Her present pain 
is present on awakening and worse in the mid-forenoon and afternoon. It is relieved 
by codeine grains I, which she has been taking three to eight times daily. The back- 
ache is worse on fatigue. During the past two years pain has become generalized over 
the body. She has a very poor appetite, repeated attacks of nausea with pain in the 
right upper quadrant. During the past twelve years she has lost thirty pounds in 
weight. Gall-stones have been present in previous X-rays. She has undergone many 
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methods of treatment, but without relief of her symptoms. There is occasional burning 
with nocturia one to three times. She had typhoid fever at the age of thirty-five years. 
Fistula in rectum at the age of fifteen years. Tonsillitis and influenza many times. 
Married; one child alive and well. Menstrual historj' normal. She is a fairly well 
developed and nourished white woman, appearing forty years of age, intelligent and 
cooperative. 

Her abdomen is soft and thinly covered. Suggestion of a mass below the right 
costal margin. Tenderness on pressure in mid-epigastrium and gall-bladder area. There 
is a marked area of hyperaesthesia across the umbilical zone following very definitely 
the course of tne eleventh and twelfth dorsal nerves. There is pain on pressure over 
the twelfth rib, which she states involves the whole body. 

There is tenderness complained of on pressure over the spinous processes of the 
sixth dorsal to the fourth lumbar vertebrae. There is a limitation of motion in move- 



Fig. 3 . — Anteroposterior spine. Lateral spine. 

Dg 3- — Rontgenograms of Case II. Hemangioma of the spine. Note the porous appearance in the 
tenth dorsal vertebra with diminution in the number of lamella: but normal lime content. 


ments of the dorsal spine with muscle spasm and complaint of pain centering about 
the eleventh dorsal vertebra. Blood Wassermann. — negative. Blood. — Haemoglobin, 90 
per cent.; red blood-cells, 4,290,000; white blood-cells, 6,650; polymorphonuclears, 60 per 
cent. ; lymphocytes, 36 per cent. ; mononuclears, 3 per cent. ; basophiles, 1 per cent. 

In the Rontgen-ray pictures anteroposterior and lateral films of dorsal spine show 
an alteration in the tenth dorsal as follows : Porous appearance of the body with 
diminution in the number of lamellae but normal lime content. Lateral extension into 
nb. No compression. (Fig. 3.) This same picture is seen in X-rays made in 1928 
by Dr. S. A. Jelte. There is no progress in the disease. At this time he had given her 
deep rontgen therapy without any relief of symptoms. 

Her entering diagnosis was metastatic carcinoma of the spine, but in view of her 
not being the picture of this condition and in the absence of finding the primary focus, 
her gall-bladder was treated medically. Diathermy was given over the area of the spine 
complained of. She improved under this treatment. Later her gall-bladder and appendix 
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were removed surgically and showed chronic inflammation. She recovered from this 
and has been quite well since. Last report, April, 1931, she. is working steadily and has 
no complaints of her back condition. 

Discussion . — The etiology of this condition is obscure ; however, the 
known vascularity of the vertebral body with its large veins in the spongiosa 
anteriorly permits an adequate site for their origin. Putschar has divided 
them into two groups, the first and most rare composed of those which occupy 
the central point in the anatomical condition with destruction of the bone 
involving the arch and pedicle, and giving marked clinical symptoms; the 
second comprising those which have occasioned no symptoms during life 
and occupy a minor position, i.e., are not blastoma but venous enlargements 
in preexisting cystic or degenerative areas of the body. He admits that 
externally no changes may be recognized in the vertebrae to contrast these 
two groups. 

We are inclined to agree with Putschar, for in no other way can we rea- 
sonably account for the rarity of clinical findings as compared with the post- 
mortem findings. 

The first case herein reported would then belong to the first group — being 
present in a young individual, producing destructive changes with definite 
clinical symptoms, also responding to Rontgen-ray therapy. 

The second case, occurring in an older individual, produces changes sug- 
gestive of the first group. However, its stationary appearance over three 
years with lack of response to deep-ray therapy makes its classification some- 
what doubtful. 

Treatment has been clearly outlined by previous writers and resolves itself 
into laminectomy if pressure symptoms are present followed by radiation 
therapy. In our cases one seemed to respond to deep Rontgen-ray treatment, 
while the other was apparently unaffected, though there has been an arrest 
of symptoms. It might reasonably be assumed that the first group in 
Putschar’s classification would respond to radiation, while the second 
would not. 

From the post-mortem examinations it is certain that approximately 10 
per cent, of spines show this pathology. The number of these cases, as 
Makrycostas brings out, can be increased as desired by continued examination 
of vertebral columns. 

summary •- 

(1) Primary haemangioma of the vertebrae is a comparatively common 
condition but rarely gives rise to symptoms. Ten per cent, of post-mortems 
demonstrate it. 

(2) Diagnosissshould be made from the rontgenograph which is typical. 

(3) There are apparently two types, one being a true neoplasm and pro- 
ducing symptoms, the other a telangiectasis into a previously pathological 
vertebrae. 
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The fact that the osseous frame-work of the body undergoes rapid and 
extensive physico-chemical changes under the influence of the circulatory 
disturbances that frequently follow traumatization of an extremity, empha- 
sizes that the bones are not inert supporting structures with a fixed and un- 
changeable constitution, but that they are able to react in exactly the same 
way as the other tissues of the body. 

After an extensive study of the post-traumatic vasomotor syndromes of 
the extremities, made over a period of many years, Professor Leriche has 
demonstrated the great importance of one special variety of the syndrome 
which is characterized by constant severe pain associated with stiffness of 
the neighboring joint or joints. This variety is relatively common, it causes 
marked disability and it greatly prolongs the convalescence of the patient. It 
is our purpose to give a complete study of this post-traumatic painful oste- 
oporosis and to show some of the striking benefits that have been obtained in 
such cases by operations upon the sympathetic nervous system. 

Historical review . — In 1900 Sudeck described acute reflex atrophy of 
bone and established it as a clinical entity. His first report concerned the 
type of acute atrophy that follows inflammatory processes of the articulations, 
but later he described a type which he called post-traumatic reflex atrophy of 
bone. He clearly differentiated between the type following fractures of 
bones, trauma to articulations, and simple torsion of the joint. He compared 
the reflex atrophy with the type described previously by Virchow, Charcot, 
Chambers, and others in relation to certain nervous diseases, especially tabes 
dorsalis and syringomyelia. 

As early as 1877 Wolff described trophic changes in the extremities of 
adults and disturbances of growth and trophic changes in children following 
infectious arthritis or resection of a joint. A critical analysis of these cases 
by Cassirer in 1912 seems to show that the changes observed by Wolff were 
actually the end-results of bone atrophy. 

In 1901 Kienbock added further to the clinical description of the disease 
entity and he gave an accurate description of the rontgenological changes that 
are characteristic of it. Both Sudeck and Kienbock showed that inactivity 
could not account for the severe degree of atrophy, that it appeared much 
earlier than the atrophy of disuse and that in many cases the atrophy of the 
bone came on while the extremity was still in use. 

Exner (1902) made an accurate gross and microscopic study of the 
atrophic bones. Nonne (1902) described similar atrophy of bones associated 
with pathological lesions of the peripheral nerves. Imbert and Gagniere 
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(1903) and Destot (1904) also added to the clinical description and ront- 
genologic picture of this disease. Benkwitz (1906), Ziesche (1907), Biber- 
geil (1911) and Brandes (1913) reported many interesting clinical studies in 
Germany, while Bienfait (1907), Delherm (1911), Moreau-Gimelli (1912) 
and Halipre (1914) made the disease entity known in France. In 1919 
Hitschmann and Wachtel described typical cases of osteoporosis following 
severe frost bites. Dubs (1921) reported extensive osteoporosis following 
burns, but he emphasized that the extent or severity of the osteoporosis bore 
no relation to the extent or degree of the burns. Osteoporosis was only 
initiated by the burns as it continued long after the burns had healed. 

Legg (1908) made a study of the atrophy of bone that resulted from 
infectious arthritis which he produced experimentally. The experimental 
work of Grey and Carr (1915) and of Allison and Brooks (1921) concerning 
the atrophy of hone which follows injuries. of the large nerves of the ex- 
tremity, that which occurs after changes in the vascularization of the part, 
and that type which follows prolonged immobilization, has added much to 
our knowledge concerning the factors which are responsible for this 
disturbance. 

Turner (1924) reported osteoporosis following Colles’ fracture and he 
pointed out the possibility of sensory nerve involvement. He observed that 
osteoporosis was more marked on the ulnar side of the hand ; consequently 
he felt that injury of the dorsal interosseus nerve or the dorsal cutaneous 
branch of the ulnar nerve might have played a part in bringing about the 
atrophy of the hones. 

Theories concerning etiology . — In all the recent work there has been no 
evidence that the disease is of an inflammatory nature as Sudeck originally 
supposed it to be. Vialleton (1922) failed to find any evidence of cellular 
infiltration of an inflammatory nature in any of the specimens of porotic bone 
which he examined histologically. 

At the present there are two main hypotheses concerning the etiology of 
post-traumatic osteoporosis. The first is that the disease is the direct result 
of the trauma and that the changes in the bone are brought about by reflex 
action upon the trophicity or the vascularity of the bone. The second theory 
is that osteoporosis comes on indirectly and that it is due to inactivity or loss 
of functional stimulation. 

Sudeck showed that the atrophy of inactivity was able to reach a very 
pronounced degree in amputation stumps, but both Sudeck and Kienbock felt 
that true osteoporosis comes on much more rapidly than could be explained 
on the basis of inactivity alone. 

In 1913 Brandes studied this problem experimentally. He resected the 
tendon Achilles in order to immobilize the foot and then studied the density 
of the calcaneus at regular intervals after complete fixation of the foot by a 
plaster-of-Paris bandage. He showed that the atrophy of inactivity came 
on very early — just opposite to the findings of Sudeck and Kienbock. 
Brandes’ results were similar to those obtained by Pillet in 1906. 

27 



FONTAINE AND HERRMANN 


In 1915 Grey and Carr made similar experiments, and they also showed 
that the atrophy of inactivity came on early. They concluded, however, that 
the atrophy was clue to an absence or deficiency of the necessary functional 
excitation to the nutrition. 

Allison and Brooks (1921) obtained similar results. The rontgenological 
pictures of the atrophy of bone which they produced in animals by inactivity 
showed the same characteristics as the atrophy of bone in man. They demon- 
strated the characteristic changes in the trabecula; of the epiphysis of the 
bones, and they pointed out that the degree of atrophy was in direct propor- 
tion to the length of time of immobilization. The histological structure of 
the bones of experimentally produced osteoporosis was identical with that 
found in the porotic bones from man. 

G'uarini (1918) explained such osteoporosis on the loss of functional 
activity with the resulting state of anaemia of the member and a deficit in 
the calcium salts that were being brought to the bone by the blood-stream. 
The reports of Delorme (1916) concerning the condition of the bones of 
seven soldiers in whom severe shrapnel wounds necessitated the ligation of 
the principal artery of one extremity fail to substantiate that theory, since 
no rontgenological evidence of atrophy of the bones was ever noted in any 
of these patients. Allison and Brooks were unable to produce atrophy of 
bone experimentally by ligation of the principal artery of the extremity. 
Attempts have also been made to produce atrophy of bone experimentally by 
local venous congestion, but these experiments have also been unsuccessful. 

The remaining theory concerning the etiology is that attributed to the 
lack of functional excitation of the bone. Dauriac (1919) states that the 
absence of axial thrust is able to bring about a rarefaction about the ends 
of fractured bones. In extreme cases he states that this rarefaction goes on 
to the production of a pseudoarthrosis. In final analysis it is difficult to 
determine the exact nature of this “axial thrust” or “functional excitation.” 

It is quite probable that trauma of the peri-articular tissues has, in some 
cases at least, played a definite role in the production of the rarefaction which 
was attributed to the immobilization by the plaster case. It is true that simple 
immobilization does not always produce an extensive atrophy of the bones 
so, perhaps, there are still other factors which play a part in bringing about 
the rarefaction in such instances. Clinically it is well known that extensive 
osteoporosis frequently comes on in patients whose extremities had never been 
immobilized. 

Osteoporosis is relatively rare after fractures of the diaphysis of bones 
and quite common after trauma, with or without fracture, of the peri-articular 
or juxta-articular regions. Marked vasomotor changes of an extremity have 
been produced experimentally by Albert (1924) and by us (1927) after 
various kinds of injury to the peri-articular tissues. The fact that oste- 
oporosis is still more frequent after trauma to the poly-articular regions such 
as the ankle or the wrist, is suggestive evidence that stimulation of the nu- 

28 



POST-TRAUMATIC OSTEOPOROSIS 


merous articular and peri-articular nerves brings about the vasomotor changes 
that are ultimately responsible for the production of the osteoporosis. 

The oscillometric studies made by Professor Leriche in 1917 show that, 
in man also, peri-articular trauma is followed by a marked vasomotor dis- 
turbance in the extremity. Slight trauma to the poly-articular regions usually 
produces a very marked vaso-dilatation, but it may, on the contrary, produce 
a vaso-constriction. Leriche and Fontaine (1929) have shown that the trau- 
matization frequently causes a block in the. local circulation at the site of 
the injury. This block of the circulation may be caused either by marked 
vaso-dilatation or by marked vaso-constriction. It is this difference in the 
local reaction to the trauma that determines the various clinical pictures of 
this disease. It is generally thought that osteoporosis appears only after 
violent trauma, fracture of a bone, or some severe contusion of a joint. How- 
ever, recent extensive studies have convinced us that marked osteoporosis 
may follow a very slight trauma to the soft tissues around a joint. The 
peripheral vascular disturbances associated with spasm of the surrounding 
muscles which was originally described by Babinski and Froment (1917) as 
“physiopathic troubles” has recently been shown to give rise to osteoporosis 
in the great majority of the cases. 

In the early stages of osteoporosis there is always a local hypervasculari- 
zation as shown clinically by the increased local temperature and the increase 
of the oscillometric index. The phenomena of vaso-constriction are uni- 
formly found in the late stages of the disease. Leriche and Policard have 
studied the problem in detail, and they have shown that hyperaemia is a 
necessary factor for the absorption of bone. 

We are of the opinion that true osteoporosis is the direct result of the 
hyperaemia produced by vasomotor changes that result from reflexes which 
originate in the traumatized area. 

Site and frequency . — Osteoporosis is most frequently found in the short 
bones of the hands and feet. Next in order of frequency is the epiphysis 
of metatarsals, metacarpals and phalanges, and then the epiphysis of long 
bones. The diaphysis of long bones is rarely involved. The flat bones of the 
skull may also be the seat of similar rarefaction. Recently Schuller (1929) 
reported typical examples of post-traumatic osteoporosis of the skull. 

Moreau-Gimelli (19x2) and Delorme (1917) analyzed a total of 7400 
rontgenograms which had been taken because of trauma to one or more of 
the extremities, and they found only 115 cases (1.5 per cent.) of atrophy 
of the bones. During the World War, Delorme reported sixty-two cases of 
osteoporosis from a series of 178 cases of trauma to bones, and later he 
analyzed 1350 additional rontgenograms of the same type. He concluded 
from these series of cases that osteoporosis existed in 50 per cent, of the 
cases where the trauma affected the small bones of the hands or feet; 20 per 
cent, after trauma to the distal phalanges and 50 per cent, of the cases in 
which both bones of the leg were fractured. In the cases of fracture of the 
bones of the forearm he concluded that one-third of the cases of fracture 
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of one bone and two-thirds of the cases in which both hones were fractured 
developed true osteoporosis. Guarini (1918) came to the same conclusions 
after studying a large series of rontgenograms. Such statistics, however, 
only show the number of cases which showed decalcification of the bones in 
the rontgenograms, and they do not take into consideration the equally im- 
portant clinical signs of the disease. 

Clinical forms. — In order to avoid all confusion with atrophy of inactivity 
or disuse we shall always refer to the hone atrophy that is associated with pain 
and vasomotor disturbances as the true osteoporosis. We distinguish four 
main forms of painful osteoporosis, namely : (a) The post-traumatic form. 

( b ) The post-infectious form. ( c ) The form associated with nervous dis- 
orders. (d) The dystrophic form associated with disturbances of ovarian 
function. 

In this paper we shall limit our discussion to the post-traumatic form. 
Sudeck differentiated between the reflex atrophy and the atrophy of inactivity, 
but since that time many investigators have referred to the two forms of bone 
atrophy as being identical. 

True osteoporosis is always characterized by (a) loss of motor function 
of the extremity, (b) characteristic changes in the rontgenograms, (c) the 
constant coexistence of vasomotor disturbances, and ( d ) great pain. The 
disturbances of the function are always more extensive than could be ex- ' 
plained on the basis of the trauma alone, and the severe acute pain is greatly 
out of proportion with the local signs of injury to the tissues. If we dis- 
regard the local effect of the trauma we are still impressed by the great loss 
of motor function; the extreme constant pain and the marked vasomotor 
disturbances. Another almost pathognomonic symptom is that the pain is 
not relieved by immobilization, while the pain associated with simple trauma, 
fracture of one of the bones, or even tuberculous osteo-arthritis is definitely 
relieved by proper immobilization. 

A very common clinical form of the disease of osteoporosis is frequently 
seen after fractures of the bones of the wrist or ankle which have been 
properly reduced. After the removal of the bandage at the end of two or 
three weeks the extremity is found to be swollen and discolored. Slight active 
or passive motion of the joint causes the patient great pain. Mechanotherapy, 
baking and massage make the pain more severe and the loss of function of 
the extremity continues to become worse. Such a clinical history is ty r pic:al 
of true osteoporosis. 

From the clinical point of view the extension of the functional disturb- 
ances beyond the area of traumatization and accompanied by constant pain 
which cannot be relieved by immobilization or physiotherapy is indicative of 
true post-traumatic osteoporosis. When the osteoporosis is limited to the 
bones of the foot the patient suffers very little pain while he is in bed, but 
be constantly complains that he is unable to bear weight on his foot because 
of pain. 

Vasomotor disturbances. — The vasomotor and trophic disturbances ac- 
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companying osteoporosis were described by Sudeck. The association of 
osteoporosis with cyanosis; subjective and objective sensations of cold; 
oedema and trophic disturbances such as ulcerations, hyperkeratosis, atrophy 
of the skill and hypertrichosis; and constant pain have been repeatedly 
pointed out. Most of our cases have shown marked muscular atrophy, 
cyanosis of the extremity which is accentuated when the limb is placed in the 
dependent position, marked oedema and a thinning of the skin with a disap- 
pearance of all of the surface markings giving it a “glossy skin” appearance. 

When the osteoporosis was limited to the bones of the hand most of our 
patients showed a hyperthermia of the affected side and occasionally this 
hyperthermia was very marked. In one case of osteoporosis of the bones 
of the shoulder the temperature of the dorsum of the hand on the affected 
side was 29.5 0 C., while that of the normal side was 28.5° C. The measure- 
ments were made with a sensitive thermo-couple. The temperature of the 
affected shoulder was 34.2 0 C. and only 33. i° C. on the normal shoulder. In 
other cases, however, a slight hypothermia was found. 

The oscillometric index is of great value in determining the existence of 
the vasomotor disturbances. In seven cases of osteoporosis of the bones 
of the wrist the oscillations were six times stronger in the affected forearm 
than at the same level in the normal forearm. In one case there was no 
difference between the two sides. In the upper arm the difference in the 
oscillations is usually less marked. In many cases where a definite difference 
in the oscillations existed in the forearms there was little or no difference in 
the upper arms. 

Out of six cases of osteoporosis of the bones of the ankle we found a 
marked increase in the oscillations in the lower third of the affected leg in 
five cases. The difference in the oscillations in the thighs was always very 
small. In the other case of osteoporosis of the bones of the ankle the oscilla- 
tions in the corresponding extremities were about equal. 

In six cases of osteoporosis of the bones of the shoulder we found four 
cases with diminished oscillations in the forearm and arm of the affected 
side. One case showed a marked increase in the oscillations of both the arm 
and forearm of the affected side. The other case showed an increase in the 
forearm and a decrease in the upper arm of the affected side. 

In osteoporosis there is always a stage in which there are local signs of 
vaso-dilatation (hyperaemia and increase in the oscillations). Later in the 
evolution of the disease these vasomotor disturbances may disappear or 
become modified in the opposite direction. 

Rdntgcnological aspects . — Two main forms of osteoporosis have been de- 
scribed as showing constant and characteristic changes in the rontgenograms. 
Sudeck named these apparently distinct stages in the evolution of the disease 
the ( a ) acute form and ( b ) the chronic form. 

(n) The so-called acute form is characterized by a mottled appearance of 
the bone due to the irregular rarefied areas in the spongiosa. This mottling 
is usually most marked in the carpal and tarsal bones and in the heads of the 
metacarpal and metatarsal bones. In advanced cases the cortex of the small 
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bones becomes very thin and the outline of the individual bones is frequently 
lost. The lamellae fade into one another and produce an ill-defined or homo- 
geneous shadow in the rontgenogram. 

( b ) In the so-called chronic form the trabecula; of the hone are very 
fine and sometimes difficult to recognize. The limits of the individual hones 
again become demonstrable, but there still remains a general loss of calcium 
salts. The patchy areas of rarefaction are not present. The increased 
strength of the bone is due to a thickening of the longitudinal lamellae since 
the horizontal lamellae remain very thin. 

In cases of osteoporosis of the short bones, especially the carpal and the 
tarsal bones, we recognize three stages in the evolution of the disease. These 
three stages are (a) the onset; ( b ) the height of the disease; and (c) the 
reorganization. We believe that each of these three stages present charac- 
teristic rontgenological changes. The evolution of the disease from the stand- 
point of rontgenological changes can best be portrayed as follows: In the 
period of onset, which Sudeck called the acute form of the disease, there is 
a general mottled appearance of bones in the rontgenogram. The outlines 
of the bones are still easily discernible. The rarefaction continues to become 
more marked and more extensive. The irregular areas of rarefaction soon 
disappear and the bones become uniformly permeable to the Rontgen-rays. 
This stage of diffuse and marked decalcification marks the height of the 
disease. The absorption of the hone seems to spread to the neighboring bones 
and thus involves the heads of the metacarpals or metatarsals, then the 
phalanges and finally the adjoining ends of the radius and ulna or the tibia 
and fibula as the case may be. Marked thinning of the cortex of the bones 
has taken place and longitudinal streaks have made their appearance in the 
thinned cortex. In the region of the carpal and tarsal bones this thinning of 
the cortex of the bones results in the disappearance of the limits of the 
hones and thus transforms the entire area into a homogeneous mass which is 
very permeable to the Rontgen-rays. It is at this stage that a diagnosis of 
tuberculous osteo-arthritis is frequently made. During the period of recon- 
struction there is a slow reappearance of the calcium in the bones. In most 
cases complete recalcification never takes place. Rontgenograms taken during 
this stage show that the limits of the small bones have again become visible 
and the longitudinal lamellae have become thickened. 

The duration of each of these stages is very variable. The factor of time 
seems to be of little importance. In general, however, the first two stages are 
relatively rapid in their evolution, while the third or reconstructive stage is 
usually extremely slow. Professor Leriche has observed one case in which 
the rarefaction of the hones of the foot persisted for more than fourteen 
years after the initial trauma. (Fig. I.) It is certain that after a bone be- 
comes rarefied to any great extent it rarely regains its original density; con- 
sequently the process of reconstruction must usually be considered as incom- 
plete. Complete anatomical restoration of the density of the hone, however, 
is not necessary for complete symptomatic relief. 
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In cases of osteoporosis of the epiphysis of long bones the first stage of 
evolution passes rapidly and it is unusual to observe the patient early enough 
to find the typical mottled appearance of the bones in the rontgenogram. 
There is usually a marked thinning of the cortex and a diffuse rarefaction of 
the entire bone demonstrable in the rontgenogram. 

Post-traumatic osteoporosis of the fiat bones of the skull is rare. We 
have observed one case in which the mottled appearance of the bones was 
marked. We have not observed thinning of the cortex of the bones of the 
skull comparable to that which we have described for the short and long bones 
of the body. 

• Clinical evolution . — It is commonly thought that osteoporosis is a self- 
limited disease and that after a few weeks or months recalcification takes place 
without leaving any deformities. Vialleton and others have expressed such 
views. Sudeck states that favorable evolution is only occasionally seen, and 
it is not the usual end-result of this disease. Kienbock (1902) and Hofmann 
(1916) have expressed the same opinion. 

It has been our experience that after the disease has reached the climax 
or stage of complete decalcification, the process of recalcification begins spon- 
taneously. Years later, however, the rontgenograms still show the thinning 
of the cortex of the bones and the thin lamellse containing irregular areas of 
recalcification. From these facts one might get the impression that the 
disease heals spontaneously since it is also well known that all the vasomotor 
disturbances and pain frequently disappear without treatment. In the un- 
treated cases, however, the recovery of function of the extremity requires 
many years and frequently during the stage of recalcification extensive fusion 
of the carpal or tarsal bones takes place. This ankylosis may cause great 
economic loss to the patient. 

The following case history is presented as a typical example of the end 
result of osteoporosis of the bones of the foot which was allowed to con- 
tinue untreated. 

Case I. — A single, white woman, aged thirty-seven years, was seen in consultation 
by Professor Leriche in luly, 1928, because of constant dull, aching pains in the left foot 
and an inability to bear weight on that foot. In 1914, about fourteen years previously, 
she “sprained” her left ankle while on a hunting expedition. The injury was apparently 
not very severe since she continued to walk throughout the day without much discom- 
fort. During the night that followed she complained of moderately severe throbbing 
pains in the ankle-joint but no attempt was made to immobilize the extremity. She 
continued to walk about without aid but the pain in the ankle caused her to limp most 
of the time. For years after the accident she said her ankle remained “sensitive.” Slight 
trauma to the ankle always caused great pain. During the subsequent fourteen years 
she consulted several physicians and almost invariably she was told she had tuberculous 
osteo-arthritis of the ankle. No methodic treatment had ever been instituted as she had 
always refused the proposed surgical form of treatment. 

Physical examination in 1928 showed the patient in good general health. Local 
examination of the feet showed no evidence of vasomotor disturbances. There was a 
slight swelling of the left ankle with some tenderness to pressure over the tarsQi 
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metatarsal joints. There was a subastragaloid ankylosis with the left foot in the talipes 
equinus position. Rontgenograms showed a diffuse rarefaction of all the small bones of 
the left foot. There was a fusion of the calcaneus and the cuboid ; and between the 
scaphoid and the cuneiform bones. (Fig. i.) 

In this patient the osteoporosis of the bones of the foot evolved over a period of 
fourteen years and without ever having ha'd the foot immobilized. During the entire time 
the patient suffered almost continuous pain and she was considerably incapacitated. 
Examples of this type are not rare. The knowledge of the slow evolution of osteoporosis 



Fig. i. — Rontgenogram showing post-traumat ; ~ osteoporosis which had evolved over a period of 
fourteen years. (Case i.) Destruction of the joint surfaces between the tarsal bones and between 
the tarsal and metatarsal bones can be seen. 


and the extensive ankylosis that frequently results should constitute an added indication 
for the prompt and thorough treatment of this disease. 

Diagnosis . — In general painful osteoporosis can be divided into three main 
clinical groups depending upon the type of trauma which precipitated the dis- 
turbance. The differential diagnosis is somewhat different in each of these 
groups since the clinical course of the disease is frequently altered by the in- 
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tensity of the trauma and the extent of the injury to the bones or to the 
articulations. 

In the case of osteoporosis which follows slight or moderate trauma to one 
of the poly-articular regions, wrist or ankle, little importance is usually at- 
tached to the original trauma. Gradually, over a period of weeks, the patient 
develops pain on moving the extremity and vasomotor disturbances of the 
entire extremity slowly make their appearance. Limitation of motion in the 
neighboring joints then becomes the outstanding symptom. The functional 
disability increases in severity and the pain is made worse by immobilization 
of the affected part. The differential diagnosis between osteoporosis and 
tuberculous osteo-arthritis must then be made. The rontgenological evidence 
of a diffuse decalcification without the slightest evidence of a specific focus 
is against a diagnosis of tuberculosis. However, the great majority of our 
cases had had a diagnosis, at one time or another, of tuberculous osteitis or 
arthritis. 

In the second group, namely those in which the injury of the articular 
or peri-articular tissues is associated with a fracture of one or more of the 
bones of that extremity, the trauma is immediately considered as the major 
cause for the pain and local vasomotor changes. Since such injuries are 
regularly treated by complete immobilization in splints or plaster-of-Paris 
cases one must always consider the possibility of atrophy of inactivity. 
Whenever an extremity continues to show evidence of vasomotor disturbances 
associated with limitation of motion and pain in the neighboring or involved 
joints after the proper reduction of the fracture the most probable cause for 
such a disturbance is a diffuse osteoporosis and rontgenograms should be 
taken at once to establish the correct diagnosis. 

In the third group, namely those in which the trauma is slight and limited 
to the soft parts around the joint one must rule out the possibility of a low- 
grade myositis or chronic teno-synovitis as the cause for the constant pain 
since spasm of the muscles of the extremity, slight tenderness of the muscles 
or tenderness in the region of the joint may be the only physical evidence 
of disease. In cases of osteoporosis the patient complains of great pain on 
motion of the extremity. The rontgenogram may confirm the diagnosis for 
osteoporosis in this stage of evolution shows a very definite diffuse mottling 
of the hones of the extremity. In this type of case the vasomotor disturb- 
ances are very slight if present at all. We believe this mild form of oste- 
oporosis should be treated in the same manner as the more severe forms of 
this disease. 

Pathology . — Gross examination of the porotic bones show them to have 
a very thin, brittle cortex and a medulla that is almost completely replaced by 
adipose tissue. In the later stages of the disease the vascularization is 
markedly reduced. 

Comparatively few studies of the microscopic structure of the porotic 
bones have been made. Vialleton (1922) has reported histological examina- 
tions of the bones in two cases of osteoporosis. He examined the metatarsals 
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and the astragalus and found a disappearance of all the transverse striae of 
the bones with a diminution of the longitudinal striae (lamellae) . The atrophy 
was not uniform. In very late cases only a few dense, irregular acellular areas 
remain within the large medullary spaces. The Haversian canals become 
greatly enlarged without causing corrosion of the lacunae. The cortex be- 
comes very thin and the vessels undergo marked thickening which results in 
a diminished vascularization of the bone. 

The mechanism of this absorption of bone has been described by Volk- 
mann as being brought about in two different ways. First, removal by the 
so-called osteoclasts and, secondly, by the process of halisterisis or osteolysis 
of Kilian. 

The first method of osteoclasis is dependent upon the phagocytic action of 
special cells called “osteoclasts” by Kolliker. In the cases examined by Vialle- 
ton and in our own cases, these specific phagocytes were not seen in any of the 
preparations which were examined. 

The second method of osteolysis is based on the discovery that the dis- 
appearance of osseous tissue may take place without the apparent intervention 
of cellular elements. The progressive diminution of the spongy medullary 
bone ; the enlargement of the Haversian canals ; and the thinning of the 
cortex of bones without the presence of osteoclasts seems, to us at least, to 
represent more accurately the mechanism of the production of osteoporosis. 

The exact chemical phenomena which bring about this disappearance of 
osseous tissue are still unknown. Professor Leriche has presented the various 
theories regarding the resorption of bone in his recent work on the normal 
and pathological physiology of bone which was done in corroboration with 
Professor Policard. The chemical examinations made by Pech (1920) and 
Pradal (1921) show that the mineral content of porotic bone is relatively the 
same as that of normal bone; consequently they conclude that there is a 
uniform loss of bony substance in osteoporosis and not merely a depletion of 
the mineral salts of the bones. 

From the standpoint of the pathological picture it has been shown by 
Grynfeltt (1921) and again by Vialleton (1922) that the “fatty osteoporosis” 
described by Cornil and Ranvier is identical with the post-traumatic 
osteoporosis. 

Treatment . — The treatment of osteoporosis has, until recently, been symp- 
tomatic and preventative rather than curative in nature. Sudeck recom- 
mended minimum immobilization and then active movement in most of his 
cases. Nobel and Hauser (1926) recommended heat to' the point of tolerance 
either in the form of radiant heat or paraffin baths. They also advised 
massage and voluntary motion of the joints in spite of a little pain, but they 
emphasized that forceful manipulation under anaesthesia was definitely contra- 
indicated. Any form of fixation with plaster-of -Paris casts or orthopaedic 
apparatus causes increased pain to the patient. Delorme recommended treat- 
ment by thyroid and para-thyroid extracts and Pech advised heliotherapy. 

All of these forms of therapy still left much to be desired. The course of 
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the disease was only slightly shortened and the unfavorable sequelae were 
about as frequent as when the process was left untreated. 

In 1924 Heyman performed the first peri-arterial sympathectomy for 
osteoporosis. About the same time Professor Leriche also performed a peri- 
arterial sympathectomy as the surgical treatment of osteoporosis. The 
therapeutic result was striking. 

It is difficult to explain the mechanism by which this improvement is 
brought about since the operation of sympathectomy should be contra- 
indicated in a disease which is caused by hypervascularity of the extremity. 
The sympathectomy produces an added vasodilatation and hypersemia. The 
clinical fact remains, however, that improvement can be obtained equally 
well in cases of osteoporosis with vaso-dilatation as well as those with vaso- 
constriction as the dominant clinical sign. 

Since 1924 all cases of osteoporosis admitted to the clinic of Professor 
Leriche have been treated by sympathectomy and the results have been so 
gratifying that we feel that the method with our complete results is worthy 
of being placed on record. 

Report of Cases. — The first two cases of this series are especially inter- 
esting because we had an opportunity of studying the histological changes 
that took place in the porotic bone after the sympathectomy. 

Case II. — G. M., married, white, farmer, aged fifty-seven years, was admitted to 
hospital August 21, 1929, because of a swollen, painful, discolored right hand. All the 
joints of the right hand were stiff. The past history showed that on April 29, 1929, a 
cow stepped on the patient’s hand. The hand became swollen and remained so in spite 
of vigorous medical treatment. After a few weeks the joints of the hand became stiff 
and a constant dull pain in the hand and wrist made its appearance. Vasomotor disturb- 
ances in the form of cyanosis and more oedema gradually came on over the entire right 
hand and wrist. There was an average difference of one centimetre between the circum- 
ference of corresponding fingers on the two hands. The affected hand was two centi- 
metres greater in circumference than the normal hand. Slight motion of the thumb 
remained while all the other joints of the right hand were immovable. There was no 
evidence of fractures in any of the bones in the rontgenogram but there was a marked 
diffuse, irregular or patchy decalcification of the bones. (Fig. 2.) Oscillations were 
increased in the right forearm. 

On August 23, 1929, the stellate (cervico-thoracic sympathetic ganglion) together 
with the intermediate ganglion of the right side were removed. Examination made 
several hours after the operation showed that the oedema had completely disappeared, the 
hand was very warm and the skin was of the normal pink color. The movements of the 
fingers were free and the motion was not painful. Moderate motion of the wrist. 
Examination on the following day showed some diminution of the movements of the 
fingers and wrist. During the next two days the cyanosis returned and the movements 
of the fingers again became limited ; consequently on August 27 a peri-arterial sympa- 
thectomy of the right brachial artery was performed. This operation was followed by a 
return of the movements of the fingers associated with moderate hypersemia of the entire 
hand and arm. The following day the patient developed an acute alcoholic psychosis 
and had to be transferred to the psychopathic ward. He died in acute delirium tremens 
about three weeks later. 

At autopsy several of the carpal bones were removed from each wrist for histological 
examination. There were gross and microscopic changes in the bones from the right 
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hand. The lamellfe were fairly thick. (Fig. 3.) Osteoblasts were present along the 
lamella;. A few osteoclasts were found in small lacunae in the lamellae. Evidences of 
construction of bone seemed to dominate the picture. The bone marrow was very fatty 
and poor in myelogenous elements. Very thin-walled blood vessels were grouped around 
the masses of myeloid tissue. There were several islands of fibrous tissue between the 
lamellae and separated from the bone by a layer of osteoblasts. It is, of course, impossible 
to directly attribute all of these changes toward the construction of bone to the sympa- 
thectomy. The circumstantial evidence is striking and it remains for us to carry out 
similar studies on a large series of cases in order to determine the exact changes brought 
about by the sympathectomy. 

Case III. — O. K., married, white, laborer, aged fifty-seven years, was admitted to 
the hospital January 15, 1930, because of a swollen, painful and discolored right hand. 
His past history showed that on October 31, 1929, during the course of his work, he 
received a severe blow on the right shoulder. Fracture of the right scapula, clavicle and 
several ribs resulted from that trauma. About three weeks after the accident he noticed 
a burning sensation in the fourth and fifth fingers of the right hand. These pains were 
relieved by immersing the hand in cold water. The pains gradually spread to the entire 
right hand, forearm and shoulder. At the same time there developed stiffness of all the 
joints of that extremity. 

Physical examination showed a slight Claude Bernard-Horner syndrome on the 
right side. Moderate atrophy of the muscles of the right arm. The right hand and 
forearm were cyanotic and cedematous. The skin of the hand was smooth and shiny. 
Slight increase in the local skin temperature of the. right hand. Manipulation of the 
slightest degree of the hand or arm caused severe pains in the entire arm and shoulder. 
All movements of the extremity were markedly restricted. Only slight abduction of the 
right shoulder was possible. Complete extention of the right elbow was impossible and 
motion, active or passive, of the elbow -joint was. very painful to the patient. Slight 
flexion and extention of the wrist. Pronation and supination greatly limited. Slight 
movements of the fingers were possible but painful. The oscillations as recorded by the 
Pachon oscillometer were much greater in the right than in the left forearm. Rontgeno- 
grams showed well-consolidated fractures of the right clavicle and scapula. There was a 
marked decalcification of the head of the humerus ; -of the epiphyses of the bones in the 
region of the elbow ; and of both bones of the forearm. The rarefaction of the carpal 
and metacarpal bones was still more marked. (Fig. 4.) 

January 18, 1930, Professor Leriche attempted to perform a resection of the stellate 
ganglion and the inferior part of the cervical sympathetic chain. There was an extensive 
sclerosis of the tissues at the base of the neck which was probably the result of the 
organization of an old and extensive hsematoma. The vertebral artery was identified but 
it was found impossible to dissect out and identify either the sympathetic chain or the 
stellate ganglion. A small mass of tissue was removed from behind the vertebral artery. 
Histologically this tissue showed some nerve fibres with ganglion cells imbedded in a 
mass of dense fibrous tissue. Because of the incompleteness of this operation Professor 
Leriche performed a peri-arterial sympathectomy of the right brachial artery on January 
2I > 1930 . 


After the second sympathectomy the pain in the hand and elbow disappeared but the 
pain in the shoulder remained unchanged. The mobility of the fingers and wrist was 
greatly improved but the limitation of motion in the shoulder-joint remained the same. 

Since the pain persisted in the right shoulder Professor Leriche felt that it was 
advisable to attempt the removal of the superior part of the dorsal sympathetic chain on 
the right side. The posterior approach was used and the second' rib and part of the first 
rib were removed. The same dense fibrous tissue was found in the region of the dorsal 
sj mpathetic chain. It was imposible to identify the individual ganglia ; consequently 
0nl} sec tion of the sympathetic chain could be done with any degree of accuracy. 
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Histologically the tissue which was removed showed many nerve fibres and a few scat- 
tered ganglion cells imbedded in dense fibrous tissue. 

Following this operation there was considerable improvement in the mobility of the 
shoulder- joint and a diminution of the pain in the shoulder and in the upper arm. At 
the time of discharge from the hospital on April 23, 1930, there was fairly good motion 
of the fingers and elbow but only slight motion in the shoulder-joint. The patient still 
complained of moderate pain in the right shoulder and upper arm. 

In July, 1930, the patient returned to the hospital because of a bilateral empyema 
which had apparently come on after a severe upper respiratory infection. Surgical drain- 
age was instituted, but the patient continued to become worse and finally died. 

At autopsy a bilateral confluent broncho-pneumonia was found in addition to the 
extensive subacute empyema. We were especially interested in the condition of the 



Right Left 

Fig. 5. — Photomicrographs showing the difference in the histological structure of a carpal bone 
from the right hand, in which there was rontgenological evidence of fully developed osteoporosis, and 
the histological structure of the corresponding carpal bone from the opposite hand. (Case III.) 
Compare with Fig. 3. (x 100.) 

bones in the right arm and hand; consequently the head of the humerus and several 
carpal bones were removed from each side for histological study. The bones of the 
right hand showed extensive and marked osteoporosis. The histological preparations 
showed fewer and thinner bony lamellae in the bones of the right hand. (Fig. 5.) The 
bone marrow was almost entirely made up of adipose tissue. There was no evidence of 
hypervascularization in this case probably because this was a late stage of the disease. 
The process of osteoporosis in this case appeared to be one of pure osteolysis. Very little 
evidence of repair was found in any of the preparations which we examined. The lack 
of signs of reconstruction of bone might be attributed to the fact that complete sympa- 
thectomy was impossible due to the extensive sclerosis in the region of the sympathetic 
ganglia. 

Osteoporosis of the hones of the hand and wrist following simple trauma 
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to the peri-articular or juxta-articular tissues. In this series of cases the 
trauma was not severe enough to cause a fracture of any of the bones. 

Case IV. — J. F., single, white, laborer, aged seventeen years, entered the hospital 
November n, 1924, because of a painful swelling of his left hand with marked limitation 
of motion in the wrist-joint. The past history showed that during the six months prior 
to admission he had noticed that his left arm became fatigued after slight exertion. Two 
weeks before admission to the hospital he was suddenly taken with a severe pain in his 
left wrist while he was attempting to lift a block of iron. Motion of the wrist remained 
painful and he noticed moderate swelling of the dorsum of his hand. 

Examination at the time of entry to the hospital showed a marked oedema of the 
entire left hand with almost complete fixation of the wrist-joint. There was marked 



Fig. 6 — Rontgenograms showing the condition of the carpal bones before and after peri-arterial 
sympathectomy in a case of diffuse post-traumatic osteoporos's. (Case IV.) 

A — One month after injury of the left hand. 

B — Two and one-half months after the sympathectomy. 

tenderness of the carpal bones to light palpation. There was a pronounced atrophy of 
all the muscles of the forearm. The rontgenogram showed an irregular rarefaction of 
all of the carpal bones causing a loss of the outline of some of the carpal bones. (Fig. 
6A.) A diagnosis of tuberculous osteo-arthritis was made and the extremity was 
immobilized in a plaster-of-Paris case. This fixation made the pain and swelling so 
much greater that the case had to be removed. In December, 1924, Professor Leriche 
examined the patient and found that there was an increase in the vascularization of the 
left forearm and hand. The oscillations were greater in the left forearm than in the 
right. (Fig. 7.) After these examinations he felt that the entire clinical picture together 
with the rontgenological findings was characteristic of post-traumatic osteoporosis. 

December 10, 1924, a peri-arterial sympathectomy of the left brachial artery was 
performed. A plaster case was then applied to the forearm. The pain disappeared soon 
after the operation. December 25 the case was removed and the patient was able to 
move his wrist freely without pain. The oedema had also disappeared. A new plaster- 
of-Paris case was applied and the patient was discharged from the hospital. A short 
time later the patient removed the case without consulting his family physician. 

Follow-up examination of February 20, 1925, showed him to be entirely free from 
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pain or swelling of the wrist. The movements of the left wrist were normal. The 
atrophy of the muscles of the left forearm remained unchanged. Rontgenogram taken 
February 23 showed considerable recalcification of all of the carpal bones of the left 
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Fic. 7. — Comparison of the oscillometric readings from the forearms. (Case IV.) Readings 
from the left forearm are represented by a solid line while those from the right forearm are 
shown by the interrupted line. 

wrist. (Fig. 6B.) April 20 he reported that he had been working regularly without 
the slightest pain or feeling of fatigue in his left arm or hand. He enlisted in the 
French Marine Corps April 25, 1925. In March, 1928, he reported that he was well and 
had no trouble with his arm or wrist. 



Fig. 8. — Rontgenograms showing unfavorable evolution of the osteoporosis in spite of sympa- 
thectomy. Complete ankylosis of the wrist-joint with only partial recalcification of the bones was the 
ultimate result. (Case V.) 

A — Marked osteoporosis six months after the trauma. 

B — Ultimate anatomical result five years after the trauma. 

Case V. — F. W., married, white, laborer, aged forty-seven years, entered the 
hospital September 11, 1924, because of painful swelling of his left hand. The past 
history showed that June 2, 1924, he slipped and struck his left hand against a wagon. 
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Immediately after this accident he began to have severe pains in the left wrist and hand. 
Swelling of the hand gradually came on and within two days all motion in the wrist-joint 
was lost. Rest, massage and hot baths failed to give relief from the pain. 

On admission to the hospital about three months after the accident there was marked 
swelling of the wrist and cyanosis of the forearm and hand. Only slight flexion and 
extension of the wrist was possible. Motion of the wrist-joint was painful. Movements 
of the fingers were limited and the muscles of the forearm and arm were atrophied. 
Rontgenogram showed marked decalcification of all the bones of the left hand. The 
limits of the individual carpal bones could no longer.be made out. (Fig. 8A.) A diag- 
nosis of tuberculous arthritis was made and on September 24, 1924, the arm was immo- 
bilized in a plaster-of-Paris case. This immobilization made the pain much worse; 
consequently the case was removed. Oscillations were increased in the left forearm. 
(Fig. 9.) Professor Leriche was asked to see the patient. After a complete examination 
he felt that the clinical findings together with the rbntgenological changes in the bones 
were typical of post-traumatic osteoporosis and he, therefore, advised a peri-arterial 
sympathectomy as the treatment. 

November 21, 1924, a peri-arterial sympathectomy of the left brachial artery was 
performed. There was a marked diminution of the swelling within the first forty-eight 
hours after the operation. The pain 011 motion of the wrist disappeared. December 9, 



I'ig. 9. — Curves showing the oscillometric readings in the right and left forearms. (Case V.) 

Solid line represents the left forearm. 

1924, the movements of the fingers were normal, but the motion of the wrist remained 
limited. Another plaster-of-Paris case was applied and immobilization was continued 
for three months longer. At the end of that time the range of motion of the fingers 
was normal. No improvement in the motion in the wrist-joint. The surface temperature 
of the left hand was greater than that of the right. Rontgenograms showed that 
recalcification was taking place slowly but there was also evidence of destruction of 
several of the carpal bones with extensive fusion of the bones of the wrist. (Fig. 8B.) 
The patient was seen at fairly regular intervals over a period of more than five years 
after the operation. The motion of the fingers remained normal. No oedema of the 
hand, vasomotor disturbances of the extremity nor pain on motion of any of the joints 
had ever appeared since the sympathectomy. He has been able to continue his work as 
a laborer without interruption since the removal of the plaster-of-Paris case three months 
after the sympathectomy. 

Case VI. — M. Mo., married, white, housewife, aged fifty-four years. This patient 
entered the hospital on January 11, 1928, because of painful swelling of her right wrist. 
The past history showed that on October 22, 1927, while at work in the fields, she twisted 
her right wrist. This caused severe pain in the entire right hand associated with numb- 
ness of all the fingers. She left her work immediately and in spite of complete rest and 
hydrotherapy the functional difficulties increased in severity. A short time later she 
noticed a marked increase in the swelling of the hand with progressive stiffness of 
the wrist. 
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On entrance to the surgical dispensary (polyclinic) about five weeks after the 
accident examination showed an atrophy of all of the muscles of the right arm. The 
right wrist was swollen and deeply cyanotic. Rontgenograms showed a marked decal- 
cification of all the carpal bones with some involvement of the distal ends of the radius 
and ulna and the proximal ends of the metacarpals. There was a loss of the inter- 
articular spaces between the carpal bones. (Fig. 10A.) A diagnosis of tuberculous 
arthritis was made and a plaster-of-Paris case was applied to the arm and hand. The 
immobilization was continued for about six weeks in spite of the fact that the pain was 
made worse by the plaster bandage. . 

January n, 192s, Professor Leriche examined the patient and in view of the 
circulatory disturbances, changes in the bones as shown by the rontgenograms and the 
clinical course of the disease he felt that a diagnosis of post-traumatic osteoporosis 
should be made. 



Fig. 10. — Rontgenograms showing the effect of peri-arterial sympathectomy upon post-traumatic 
osteoporosis which had already reached the height of the disease. (Case VI.) Recalcification has 
taken place very slowly. 

A — Three months after simple torsion of the right wrist. 

B — Two years after peri-arterial sympathectomy. 

January 14, 1928, a peri-arterial sympathectomy of the right brachial artery was 
performed. Immobilization by plaster was continued after the operation. The pain 
disappeared immediately. Examination after the removal of the plaster on the fifteenth 
post-operative day showed an absence of the oedema and a marked increase in the motion 
of the fingers and wrist. 

Follow-up examination April 4, 1928 (six months after the sympathectomy) showed 
only slight limitation of motion of the fingers and wrist. No circulatory disturbances nor 
oedema present. Considerable recalcification of the bones of the wrist had already taken 
place. February 26, 1930, twenty-five months after the sympathectomy, examination 
showed normal range of motion of the fingers and wrist. No pain on movement of the 
joints and no evidence of circulatory disturbances. Rontgenograms showed more recal- 
cification but the process was still not complete. (Fig. 10B.) This case shows that 
complete recalcification is not necessary for complete symptomatic relief to the patient. 
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Osteoporosis of the hones of the hand following trauma which was of 
sufficient intensity to cause a fracture of one or more of the bones in the 
vicinity of the wrist-point. 

Case VII. — M. E., married, white, housewife, aged fifty-nine years, was referred to 
the hospital October i, 1928, because of painful swelling of the right hand and wrist. 
The past history showed that on July 20, 1928, the patient fell on the outstretched arm 
causing a typical Colles’ fracture. Immediately reduction under anaesthesia put the bones 
in perfect anatomical position. The entire extremity was immobilized for five weeks. 
Massage and “electrical treatment” were then instituted. In spite of all treatment the 
hand remained swollen, discolored and stiff. Rontgenograms showed a diffuse mottling 
of all the carpal bones with some rarefaction of the distal ends of the radius and ulna and 



Fig. 11. — Rontgenograms showing the effect of peri-arterial sympathectomy upon post-tiaumatic 
osteoporosis which was still in the early stage of evolution. (Case VII.) 

A — One month after the Colies’ fracture. 

B — 'Two months after the peri-arterial sympathectomy. 

moderate mottling in the heads of the metacarpals. (Fig. 11A.) The oscillations were 
increased in the right forearm. 

The patient was referred to Professor Leriche and he performed a peri-arterial 
sympathectomy of the right subclavian artery October 3, 1928. The post-operative 
course was uneventful. During the four weeks that followed there was a noticeable 
increase in range of motion of the fingers. The cyanosis and oedema had disappeared. 

Repeated follow-up examinations have shown a constant improvement in the move- 
ments of the fingers. Six months after the sympathectomy, examination showed full 
range of motion of the fingers and the wrist. No pain on motion of any of the joints. 
She stated that the strength of her right hand was still below normal nevertheless she 
was able to do all her housework without difficulty or fatigue. Rontgenograms taken 
at that time showed almost complete recalcification of the bones of the right hand and 
wrist. (Fig. 11B.) 

Case VIII. — M. Te., married, white, housewife, aged sixty-five years, entered the 
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hospital November 8, 1928, because of severe pain in the right forearm associated with 
swelling and discoloration of the right hand. September 3, 1928, she had sustained a 
Colies’ fracture (Fig. 12A). Reduction was done under anaesthesia and fair alignment 
of the fragments was obtained. The first plaster-of-Paris bandage was. removed after 
five days and the hand was put up in abduction and extension. When this case was 
removed after two weeks it was found that the patient could not move her wrist or her 
fingers. Pronation and supination of the hand was also impossible. The patient then 
began to have violent, shooting pains which started in the fourth and fifth fingers and 
radiated to the elbow. Massage, “electrical treatments,” and the application of moist heat 
failed to give any relief. This loss of function could not be explained on the basis of a 
poor reduction of the fractured bones. Slight adduction and abduction of the thumb 
could be done with difficulty. The entire hand and forearm were cyanotic. There was 
increased local heat associated with pitting oedema of the dorsum of the right hand. 
Oscillations were increased in the right forearm (Fig. 13). Rontgenograms showed an 
extensive osteoporosis of the carpal bones, the radius and ulna and the metacarpal bones. 
There was a marked thinning of the cortex of all of these bones. (Fig. 12B.) 

November 8, 1928, a peri-arterial sympathectomy of the right brachial artery was 
performed. The fractured bones were manipulated slightly and then immobilized by 
plaster-of-Paris. The pain disappeared immediately. When the plaster case was changed 
November 17 the movements of the fingers was found to be much better and the oedema 
and cyanosis had also disappeared. 

Follow-up examination March 17, 1929, over four months after the sympathectomy, 
showed a normal range of motion in the wrist and in the joints of the fingers. Moderate 
degree of pronation and supination possible. No pain on motion of any of the joints. 
Rontgengrams showed that the recalcification of the bones of the hand was taking place 
slowly. (Fig. 12C.) 

Case IX. — M. R., married, white, housewife, aged forty-one years. This patient 
entered the hospital November 26, 1927, because of constant severe pains in her right 
wrist associated with oedema and cyanosis of the hand and forearm. The past history 
showed that October 1, 1927, she fell down a stairway and fractured the distal end of 
the right radius. The fracture was reduced immediately. After four weeks of immo- 
bilization in plaster-of-Paris the callus did not appear to be very firm; consequently 
further immobilization by a crinoline bandage was carried out. About one week later 
the patient began to complain of pain in the right wrist. During the subsequent two 
weeks the pain gradually increased in severity. 

Examination at the time of admission to the hospital showed an enormous swelling 
of the right hand and forearm. All the joints of the fingers were stiff. Oscillations 
were increased in the upper third of the right forearm. Surface temperature of the 
dosum of the right hand was 33. 4 0 C. as compared with 30° C. on the left. Rontgeno- 
grams showed the fractured bones to be in good position and well consolidated but there 
was an extensive osteoporosis of all of the carpal bones. 

On November 23, 1927, a peri-arterial sympathectomy of the right brachial artery 
was performed by Professor Leriche. Immediately after this operation the pain in the 
wrist disappeared, and the oedema slowly diminished. There was a rapid return of the 
motion in the wrist and joints of the fingers. 

Follow-up examination May 10, 1928, over five months after the sympathectomy, 
showed that the clinical improvement was lasting. No further pain or oedema and all 
circulatory disturbances had disappeared. There remained only slight limitation of 
pronation. Recalcification of the wrist and hand was taking place slowly. 

Osteoporosis of the hones of the hand and wrist associated with vasomotor 
disturbances and marked spasm of all of the muscles of that extremity fol- 
lowing trauma of slight or moderate intensity. 

46 



Fig i 2 . — Rontgenograms from Case VIII showing the fractuie produced by the trauma, _ the diffuse osteoporosis that developed subsequently and finally the rap 

recalcification that followed the peri arterial sympathectomy. 

A — Colles’ fracture resulting from a fall (September 3, 1928). 

B — Marked osteoporosis of all the bones of the hand two months later. 

C — Recalcification almost complete foui months after the sympathectomy. 
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Case X. — L. S., married, white, housewife, aged sixty-five years, entered the hospital 
June 15, 1925, because of stiffness of the left shoulder and elbow-joints associated with 
attacks of pain in the entire left arm. Five months previously she was knocked down by 
a bicyclist. The only physical evidence of injury from the fall was a small, superficial 
wound on the dorsum of the left hand. This wound healed promptly without showing 
any signs of infection. About one month after the accident she noticed stiffness of the 
joints of the fingers of the left hand. This stiffness grew progressively worse and soon 
after there was noticeable stiffness of the wrist-joint, elbow-joint and finally shoulder- 
joint. The patient then began to complain of sharp pains in the left hand and arm. 

At the time of admission to the hospital there was. a marked spasm of all of the 
muscles of the arm and moderate atrophy of the scapular group of muscles. The scapulo- 
humeral joint was immovable, and attempts at passive motion of the upper arm caused 
excruciating pain to the patient. Movement of the scapula permitted the arm to be raised 
a slight amount. Complete extension of the elbow-joint was impossible. The joints of 
the fingers were so stiff that the patient could not close her hand. Complete neurological 
examination was normal. Electrical stimulation of the nerves and muscles of the left 
arm gave normal reactions. Professor Leriche felt that in view of the negative neuro- 
logical examination and the positive rontgenological evidence of decalcification of the 
bones of the left arm that a diagnostic of diffuse osteoporosis due to axone reflexes of 
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Fig. 13. — Curves showing the oscilloraetric readings in the right and left forearms. (Case VIII.) 

Solid line represents the left forearm. 


traumatic origin was justifiable. He suggested cervical ramisection as the treatment 
of choice. 

June 19, 1925, Professor Leriche exposed the cervical sympathetic chain through an 
incision at the base of the neck just above the left clavicle (novocaine anaesthesia). The 
four rami communicantes of the stellate (cervico-thoracic ganglion) were then isloated, 
identified and finally sectioned. That evening the constriction of the left pupil and 
enophthalmos of the left eyes were very marked. The surface temperature of the 
dorsum of the left hand was 1.9 0 C. higher than that on the opposite hand. The pain 
in the arm had disappeared. Movements of the fingers were improved. Increase range 
of motion in the left elbow-joint. June 28, nine days after the cervical ramisection, 
complete extension of the forearm was possible without pain. The left hand could be 
closed. Passive motion of the upper arm produced no pain but the scapulo-humeral joint 
remained almost completely fixed. 

Repeated follow-up examinations showed a constant improvement in the mobility of 
the shoulder, elbow, wrist and interphalangeal joints. In December, 1930, five and one- 
half years after the operation, examination showed that the patient had regained the full 
range of motion in the shoulder-joint. The hand could be closed tightly and she had 
been free from all pain or discomfort in the left arm. The recovery was complete. 
Rontgenograms showed considerable recalcification yet all of the bones of the left arm 
and hand remained less dense than the corresponding bones of the opposite side. 

48 


POST-TRAUMATIC OSTEOPOROSIS 


Osteoporosis of the bones of the fool and ankle which appeared after 
simple trauma to the peri-articular or juxta-articular tissues. In this series 
of cases the trauma was not sufficient to produce a fracture of any of 
the bones. 

Case XI.— J. Ko., married, white, coal-miner, aged forty-five years, was brought 
into the hospital November 28, 1925, because of an injury to the left foot. Examination 
showed an extensive contusion of the left ankle but no physical or rontgenological evi- 
dence of fracture of any of the bones. The entire leg was immobilized in a splint and 
the patient was kept in bed. After three weeks he attempted to bear weight on the left 
foot. This caused so much pain that it was necessary to immobilize the foot again. 
The condition of the foot remained about the same and he was unable to walk for many 
months. He slowly improved sufficiently to bear weight on the foot. He was discharged 
from the hospital May 10, 1926. 

He was unable to return to work because his left leg would become completely 
fatigued after short walks or after standing for some time. Some time later he began 
to have dull aching pains in the left ankle and foot. Sometime in September, 1926, he 
was referred to a private hospital where a peri-arterial sympathectomy of the left formal 
artery was supposed to have been done. Following this operation the pains in the foot 
and ankle grew worse and he was finally referred back to the University Hospital. 

On the second admission to the surgical clinic on November 20, 1926, he complained 
of violent pains in the left ankle and radiating along the inner aspect of the leg. Pains 
were aggravated by walking. The muscles of the left leg were atrophied. There was 
marked cyanosis of the left foot and leg. Rontgenograms showed an extensive osteo- 
porosis of all the bones of the left foot and ankle. 

November 22, 1926, about one year after the original injury, Professor Leriche 
performed a left lumbar sympathetic ramisection by the extraperitoneal route. An 
intense hyperaemia of the left leg and foot followed this operation. The pains disappeared 
immediately. Within a few days the oedema and cyanosis had also disappeared. On the 
sixteenth post-operative day the patient walked without aid and without pain. *» Gradual 
improvement followed and he was discharged from the hospital on the twenty-first post- 
operative day. 

Follow-up examination three months later showed complete return of the movements 
of the leg and ankle and no pain. Recalcification of the bones of the ankle was almost 
complete at that time. March 28, 1927, four months after the ramisection, the patient 
stated that he had no further pain and that he had returned to his regular work in the 
coal mines. 

Case XII. — G. K., married, white, laborer, aged twenty-seven years, was admitted 
to the hospital April 13, 1928, because of severe pains in the left ankle associated with 
marked swelling of the entire foot. On March 21, 1928, he had fallen from a roof and 
landed on the heel of his left foot. The foot became swollen immediately. Four days 
later he noticed a “black and blue” discoloration of the skin over the entire left ankle 
and extending a short distance up the leg. The oedema of the foot slowly diminished but 
he was unable to bear weight on the foot because of the violent pains in the ankle. 

Examination showed moderate oedema of the dorsum of the left foot. The muscles 
of the left leg were slightly atrophied. Slight limitation of extension of the left foot. 
Pressure over the tarsal bones and over the heads of the metatarsals caused great pain. 
Rontgenograms showed marked osteoporosis of tarsal bones and the heads of the 
metatarsals. Oscillations were strong on both sides. 

April 21, 1928, a peri-arterial sympathectomy of the left femoral artery was done. 
T lie pain disappeared almost immediately. Follow-up examination about six months 
later showed that the patient was able to walk normally and without the slightest pain. 
Rontgenograms showed almost complete recalcification of the bones of the ankle and foot. 

Case XIII. — E. Tr., married, white, laborer, aged twenty-five years, was referred to 
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the hospital October 8, 1929, because of swelling of the left ankle and an inability to walk 
because of pain in. the left foot. In August, 1929, a beam of wood fell on his left foot. 
The foot became swollen and painful immediately but he was able to continue his work. 
About two weeks before admission to the hospital he suddenly noticed sharp pains in 
the left ankle. That evening on leaving the street-car he twisted his ankle and following 
this slight accident he was unable to bear weight on that foot. The next morning his 
foot was greatly swollen and very painful. Medical treatment failed to give relief so 
he was sent to the hospital. 

On admission to the hospital there was marked oedema and cyanosis of the left foot 
and lower leg. The foot was warm and the oscillations were increased in the left lower 
leg. Pressure over the third tarso-metatarsal joint was painful. Rontgenograms showed 
irregular zones of rarefaction in the heads of the third and fourth metatarsal and in the 
cuneiform bones. A diagnosis of tuberculous osteitis was made and the foot was immo- 
bilized in a boot-type plaster-of-Paris case. The pain was not relieved by this immo- 
bilization. Rarefaction of the tarsal bones continued until the limits of these bones could 
no longer be seen. A diagnosis of osteoporosis was finally made. 

December 12, 1929, a peri-arterial sympathectomy of the femoral artery was per- 
formed. The oedema and cyanosis disappeared very quickly. By the following day all 
the pain had disappeared. The movements of the toes were free and painless. Rontgeno- 
grams taken at the end of January, 1929, showed a moderate amount of recalcification. 

Follow-up examination in April, 1930, four months after the sympathectomy, showed 
no signs of oedema or cyanosis of the left foot. The movements of the ankle were 
normal and painless and the patient was able to walk normally. 

Case XIV. — C. H., married, housewife, aged thirty-nine years, was admitted to the 
hospital October 15, 1930, because of pain, swelling and limitation of motion of the right 
ankle-joint. In June, 1930, she injured her right heel by jumping from a chair to the 
floor. The ankle became swollen and painful. Rontgenograms failed to show any 
evidence of fracture of the bones of the ankle or foot. The swelling and tenderness of 
the ankle persisted; consequently she was referred into the hospital. 

On examination there was oedema and cyanosis of the entire right foot. Tenderness 
over the entire heel of the right foot. Rontgenogram showed a small “spur” of the 
calcaneus which had formed since the accident. The foot was immobilized for two weeks 
but no relief from the pain was obtained. In November, 1930, examination showed 
limitation of the movements of the ankle. Cyanosis was still present. All movements 
of the foot were painful. Oscillations were strong in both legs and greater in the right 
thigh than in the left. Rontgenograms taken at this time showed a mottling of all of 
the bones of the right foot and ankle and a diffuse decalcification of the calcaneus. 
(Fig. 14A.) 

November 15, 1930, a peri-arterial sympathectomy of the right femoral artery was 
done. Marked hyperthermia of the leg and foot followed that operation. The pain was 
diminished in intensity but not completely relieved. The patient was able to bear her 
weight on the foot several days after the operation. On the fifteenth post-operative day 
she was able to walk unaided but she still complained of pain in the foot. Rontgeno- 
grams showed very little evidence of recalcification. 

Follow-up examination in April, 1931, showed that the movements of the right foot 
were normal and the patient walked normally and without pain. Only slight recalcifica- 
tion of the bones has taken place during these five months since the operation. (Fig. 14B.) 

Case XV. — S. W., married, white, housewife, aged twenty-seven years, was admitted 
to the hospital June 1, 1926, because of severe pains in her right foot. Several months 
previously she had had a slight trauma to the right ankle but not sufficient to cause any 
severe pain or inconvenience at the time. Patient denied any history of venereal diseases. 

Examination showed moderate cedema of the right ankle and foot with an extreme 
blanching of the entire distal part of that extremity. Pressure over the tarsal bones 
caused severe pain. Rontgenograms showed a diffuse osteoporosis of all of the bones of 
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Pig 14. — Rontgenograms showing moderate decalcification of the hones of the right foot following 

simple trauma to the ankle (Case XIV ) 

A — Four months after the injury. 

B — hue months after the peri-arterial sympatliectonn . 
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ankle, foot and inferior third of the right leg. Gonorrhoeal arthritis was suspected but 
the patient denied all signs of an acute gonorrhoeal infection and repeated cervical and 
urethral smears were negative for intra-cellular diplococci. The foot was' immobilized 
in plaster-of-Paris until November, 1926. Rontgenograms at that time showed a more 
diffuse osteoporosis with thinning of the cortex of the tarsal and metatarsal bones. A 
diagnosis of post-traumatic osteoporosis was then made. 

On November 20, 1926, a peri-arterial sympathectomy of the femoral artery was 
done. The foot was then again immobilized in plaster-of-Paris. The case was changed 
January 18, 1927, at which time motion of the ankle-joint was only slightly painful and 
the color of the foot had returned to. normal. 

Follow-up examination May 26, 1927, showed the patient to be without pain or dis- 
comfort and she was able to walk normally. -In April, 1930, three and one-half years 
after the sympathectomy, examination showed no signs of the former disease of the 
ankle. She walked normally and without pain or fatigue. Motion of the ankle-joint was 
still limited. Rontgenograms showed moderate recalcification and fusion of several of 
the tarsal bones. 

Case XVI. — J. B., married, laborer, aged thirty-eight years, was operated upon in 
May, 1926, because of an ingrown toe-nail of 'the right great toe. The wound became 
badly infected and suppuration continued for many weeks. When the wound finally 
healed the patient began to have sharp pains in the heel and on the lateral aspect of the 
right foot. Hot soaks, baking and massage failed to relieve the pain. On the contrary 
the pain gradually became worse. and finally extended up the leg as high as the knee. 
The patient was admitted to the surgical clinic August 27, 1926. Examination showed 
a cyanosis of the right leg and foot. The muscles of the right leg showed moderate 
atrophy. The oscillations were greater in the right leg. The rontgenograms showed a 
diffuse decalcification of all of the bones of the right foot including the lower ends of 
the tibia and fibula.' 

September 2, 1926, a peri-arterial sympathectomy of the femoral artery was done. 
There was immediate relief of the pain in the leg and foot. The following day brought 
a return of some pain and this slight dull pain continued for about six weeks. The pain 
then gradually disappeared and there has never been a return of any type of pain or 
discomfort. 

Follow-up examination November 14, 1928, over two years after the sympathectomy, 
showed normal motion of the ankle-joint. No evidence of atrophy of the muscles of the 
right leg at that time. Gait was normal. The right foot was decidedly warmer than 
the left and the oscillations were still slightly greater on the side where the sympathec- 
tomy was done. Rontgenograms showed the density of the bones of the two feet to be 
the same. 

Osteoporosis of the hones of the foot and ankle following trauma which 
was of sufficient intensity to cause a fracture of one or more of the bones 
in the region of the angle-joint. 

Case XVII. — P. Vo., married, white, housewife, aged thirty-one years. On January 
it, 1928, the patient fell and twisted her ankle in such a way as to cause a typical Potts 
fracture on the left. There was no displacement of the fragments according to the 
rontgenograms ; consequently the entire foot and leg was immobilized in plaster-of-Paris. 
No manipulation was necessary. At the end of five weeks the plaster was removed. 
She was unable to walk because of severe pains in the ankle and foot. Baking, - massage 
and diathermy failed to bring about any improvement. The pains became so. severe that 
the patient had to go to bed since the pain was relieved when the foot was kept at rest. 
In attempting to walk she struck the left great toe on a chair and caused a fracture of 
the distal phalanyx. The rontgenograms taken on April 8, 1928, showed a very patchy 
decalcification of the small bones of the left foot. (Fig. 15A.) A diagnosis of tubercu- 
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Fig. 15. — Rontgenograms showing t he evolution of post-traumatic osteoporosis before and after peri-arterial sympathectomy. (Case XVII.) 

A — Three months after a Pott’s fracture. 

B — Four months after the fracture and just before sympathectomy. 

<. C — Seven and one-half months after the sympathectomy. 
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lous arthritis was made. Professor Leriche 45 was asked to see the patient in consulta- 
tion. Examination showed a slight oedema of the left foot, limitation of motion in the 
ankle-joint and limitation of motion of the toes. Passive motion of the sub-astragaloid 
joint caused great pain. The rontgenograms taken in May, 1928, showed extreme 
decalcification of all of the bones of the left ankle. The cortex of the bones was greatly 
thinned but the limits of the individual bones could still be made out. (Fig. 15B.) 

May 5, 1928, Professor Leriche performed a peri-arterial sympathectomy of the left 
femoral artery. The oedema and pain disappeared very rapidly. The movements of the 
foot were much freer and entirely painless at the time of discharge from the hospital 
May 19. 

Follow-up examination July 16, 1928, about two and one-half months after the 
sympathectomy, showed that the patient was able to walk without aid but she still had 
slight pain in the left ankle-joint. Recalcification was taking place slowly but by 
December 18, 1928, the recalcification was nearly complete. (Fig. 15C.) The patient 
was again seen in July, 1929, at which time she was able to walk normally but slight 
pain in the ankle-joint still persisted. 

Osteoporosis of the bones of the shoulder . — This variety usually presents 
the clinical picture of traumatic arthritis. The changes in density of the head 
of the humerus are much more difficult to recognize. Professor Leriche has 
shown that extensive changes in the articulations may take place after trauma 
and the subsequent hypersemia. The results following sympathectomy are 
usually very striking in these cases; consequently we wish to present the 
following typical cases and the results which we have obtained by this method 
of treatment. 

Case XVIII. — C. Pf., single, white, laborer, aged fifty-six years, entered the hospital 
October 22, 1927, because of constant pain in the right shoulder with almost complete 
fixation of the shoulder-joint. In May, 1926, he was struck on the right shoulder by a 
heavy block of lead which fell from a height of about six feet. He continued to work in 
spite of considerable pain in the entire shoulder. About three weeks later the pain 
suddenly became worse and he noticed a constant decrease of the motion in the 
shoulder-joint. 

At the time of admission to the hospital all movements of the right arm were 
extremely painful. There was a slight atrophy of the muscles of the right shoulder. 
Loss of strength of the right hand and forearm. Only slight voluntary motion in the 
right shoulder-joint possible. The oscillations were greatly increased in the right upper 
arm. Rontgenograms showed definite decalcification in the head of the right humerus. 

On October 31, 1926, Professor Leriche 45 performed a peri-arterial sympathectomy of 
the right subclavian artery together with an exploration of the shoulder-joint. The joint 
capsule was greatly thickened. The synovial membrane was villous and the cartilage of 
the head of the humerus was slightly roughened and a few irregular reddened areas were 
found in the cartilage. Biopsy of the cartilage and synovium was made. 

The improvement was rapid and by November 3 most of the pain in the shoulder 
had disappeared and the patient was able to raise his right arm to the horizontal position 
without great pain. He was discharged from the hospital November 12, 1926. 

Follow-up examination on December 20, 1926, showed that he was able to raise lus 
arm to the vertical position without pain. He returned to work in December, 1926. 
Frequent examinations after that time showed no return of the former symptoms. He 
has continued to work without interruption. 

Case XIX. — C. Fr., married, white, laborer, aged fifty-seven years, entered the 
hospital April 17, 1928, because of severe pain in the right shoulder associated with 
marked restriction of motion of the shoulder-joint. In 1923 the patient fell from a 
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bicycle and dislocated the head of the right humerus. The dislocation was reduced 
immediately after the accident. No further trouble until March 24, 1928, when he fell 
from a lumber wagon and again injured the right shoulder. The upper part of the right . 
arm and the entire shoulder became swollen and motion in the shoulder-joint became 
greatly restricted. The functional disturbances gradually became worse. 

Examination showed marked limitation of all the movements of the shoulder-joint. 
Passive rotation of the right arm was extremely painful. There was slight oedema of the 
right shoulder but there were no signs of vasomotor disturbances present. Rontgeno- 
grams showed no evidence of fracture of any of the bones in the region of the shoulder 
but there was a slight decalcification of the head of the right humerus. 

Treatment by diathermy was carried out for several weeks but the symptoms con- 
tinued to become worse in spite of the treatment. A few days later vasomotor disturb- 
ances were present in the upper part of the right arm. The cyanosis soon involved the 
forearm and hand also. There was a slight increase in surface temperature of the right 
forearm. The oscillations were increased in the right forearm but decreased in the 
upper arm. Surgical treatment by sympathectomy was proposed but the patient refused 
the operation and left the hospital. 

June 26, 1928, the patient returned to the hospital because the pain and stiffness of 
the shoulder-joint had gradually but progressively grown worse. A periarterial sym- 
pathectomy of the right subclavian artery was performed on June 30, 1928. There was 
an immediate partial relief of the pain with considerable improvement in the motion of 
the right upper arm. The patient was discharged from the hospital July 12, 1928. The 
movements of the right arm were greatly improved but the patient still complained of 
moderate pain in the shoulder. 

Follow-up examination in August, 1928, showed that all the former signs and 
symptoms had returned. In July, 1929, the pains in the right shoulder and the limitation 
of motion in the shoulder-joint were about the same as before the operation. In this 
case only moderate temporary relief was obtained from the peri-arterial sympathectomy. 

Case XX. — L. J., married, white, wood-chopper, aged fifty-one years, entered the 
hospital January 14, 1928, because of pain in the left shoulder with limitation of motion 
of the left upper arm. In 1914 he injured his left shoulder. Following that accident 
he had constant pain in that shoulder for over three months. The pain then disappeared 
slowly without treatment. He remained well until December 10, 1927, when he was 
struck on the left side of his body by a falling tree. Two ribs of the left side of the 
chest were fractured by this blow and the left shoulder was badly contused. After three 
weeks’ rest in bed he began to have sharp pains in the left shoulder. Immobilization of 
the arm and shoulder aggravated the pain. Marked limitation of motion of the arm 
gradually took place. Pressure over the peri-articular tissues of the left shoulder-joint 
caused severe pain to the patient. Cyanosis of the left arm and shoulder then developed. 
The oscillations were diminished in the upper arm on the left side. Rdntgenograms 
showed no evidence of fracture of any of the bones in the region of the left shoulder- 
joint. There was a marked rarefaction of the head of the left humerus. 

January 16, 1928, Professor Leriche 45 performed a peri-arterial sympathectomy of 
the left subclavian artery. The pains in the left shoulder disappeared immediately and 
tlie range of motion in the shoulder-joint was greatly increased. Three weeks after this 
operation the patient returned to his work as a wood-chopper. 

Follow-up examination May 16, 1928, four months after the operation, showed no 
limitation of motion in the left shoulder-joint and no pain. The patient had been working 
regularly. 

Case XXI. — C. Kr., married, white, farmer, aged thirty years, was admitted to the 
hospital June 17, 1929, because of severe pain in the left arm and shoulder associated 
with marked cyanosis of the entire extremity. February 14, 1929, he was caught between 
two wagons and a crushing injury of the left shoulder and chest resulted. The patient 
spat up blood-tinged sputum for about ten days. The pain in the left shoulder increased 
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in severity and the motion in the shoulder-joint became progressively more limited. 
The pain became so severe that he was unable to sleep. Treatment by baking, massage 
, and diathermy was carried out for over four months without much relief of the pain or 
stiffness in the joint. 

At the time of admission to the hospital there was atrophy of all of the muscles of 
the left shoulder and arm. Intense cyanosis of the entire left arm was present. The 
oscillations were diminished in the left upper arm. The left arm could only be raised 
to the horizontal position. Rotation of the arm was impossible. Passive motion of the 
arm caused great pain to the patient. Rontgenograms showed no evidence of fracture of 
any of the bones in the region of the left shoulder-joint. There was moderate rarefaction 
in the head of the left humerus. 

June 28, 1929, a peri-arterial sympathectomy of the left subclavian artery was done 
by Doctor Fontaine. Intense hypersemia of the hand and arm resulted but there was no 
improvement in the movements of the arm. The pain remained unchanged. Repeated 
follow-up examination showed no improvement followed the operation in this case. 

Case XXII. — L. M., married, white, laborer, aged thirty-five years, was referred to 
the surgical clinic from the neurological clinic on June 3, 1929, because of severe pain of 
the causalgic type in the scar of a war-wound in the right fronto-temporal region, 
together with severe pains in the right shoulder and limitation of motion of the right 
upper arm. In 1918 he was wounded by a shrapnel. The wound was in the right fronto- 
temporal region and it extended down to and included the right eye. The eye was 
removed immediately. Suppuration of the wound lasted for months but finally healing 
took place and a large irregular scar remained. 

In March, 1929, he fell from a wagon and injured his right shoulder. Following 
that injury he gradually developed pain in the shoulder and arm with progressive limita- 
tion of the motion in the shoulder-joint. At about the same time he began to have pain 
in the scar on the side of his head. The pains in the scar increased in severity very 
rapidly and by June, 1929, they were so severe that he was unable to sleep. 

Examination showed a marked cyanosis of the right arm and hand. Active rotation, 
of the right upper arm was impossible. All active or passive motion of the right arm 
caused great pain to the patient. The oscillations were diminished in the right forearm. 

Because of the intolerable pain in the scar on the side of the head it was felt advis- 
able to treat that disturbance first; consequently on June 13, 1929, the right superior 
cervical sympathetic ganglion was removed by Doctor Fontaine. The pains in the scar 
ceased immediately after the operation. The pains in the right shoulder seemed to have 
been made worse by this operation upon the cervical sympathetic chain. Rontgenograms 
of the shoulder showed no evidence of fracture of any of the bones but there was a 
marked rarefaction of the head of the right humerus. 

June 30, 1929, a peri-arterial sympathectomy of the right subclavian artery was 
performed by Doctor Fontaine. Following this operation the pain disappeared immedi- 
ately but there was only slight improvement in the motion of the right upper arm. 

Follow-up examination on January 10, 1930, showed no further improvement in the 
motion of the right arm but all the pain in the arm, shoulder and scar on the side of the 
head had been completely relieved by the operations. In spite of the limitation of motion 
of the right upper arm the patient was able to return to work. 

SUMMARY 

After an analysis of the results obtained in all of the cases of post- 
traumatic osteoporosis admitted to the surgical clinic of Professor Leriche 
since 1924, it is evident that the sympathectomy has added greatly to the 
comfort of the patient as well as having brought about the restoration of 
function much quicker than could possibly have taken place without the 
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operation. However, in cases in which there is an advanced stage of the 
disease, the sympathectomy frequently gives only partial relief of the pain 
and little or no improvement in functional disturbances. 

In the group of osteoporosis of the bones of the wrist we have reported 
nine cases. Two of these cases died from other causes shortly after the 
operation. Six of the remaining seven patients were completely relieved of 
all symptoms and functional disturbances. In one case of extensive oste- 
oporosis of long standing the sympathectomy relieved the pain, but almost 
complete ankylosis of the wrist-joint was the ultimate anatomical result. 

In the group of osteoporosis of the bones of the ankle we have reported 
seven cases. Four of these cases showed prompt and complete recovery. 
Two of the cases showed marked improvement in the function of the ex- 
tremity, but a slight amount of pain persisted after the sympathectomy. One 
case has been operated upon recently; consequently no comment as to the 
end-result can be made at this time. 

In the group of osteoporosis of the bones in the vicinity of the shoulder- 
joint we have reported five cases. Two of these cases showed prompt and 
complete relief after the sympathectomy, while the other two cases showed 
only slight improvement following the operation. One patient was com- 
pletely relieved of the pain, but the stiffness of the shoulder-joint remained 
unchanged. 

The type of operation upon the sympathetic nervous system that is to be 
used is determined entirely by the extent of the osteoporosis. In cases where 
the disease is limited to the bones of the ankle or wrist simple peri-arterial 
sympathectomy of the brachial or femoral artery, as the case may be, is 
sufficient. However, when all of these bones of an extremity are involved, 
the operation of sympathetic ramisection or ganglionectomy should be done. 
The surgical technic for these various operations is now well established. 

CONCLUSIONS 

(1) Post-traumatic osteoporosis is a disease entity with characteristic 
rontgenological changes in the three main stages in the evolution of the 
disease. 

(2) Post-traumatic osteoporosis which is left untreated usually results in 
an ankylosis of one or more of the joints in the region of the porotic bones. 

(3) Operations upon the sympathetic nervous system offer a rational 
and effective surgical treatment for this disease entity. 

(4) Cases of post-traumatic osteoporosis treated by sympathectomy dur- 
ing the initial stages of the disease respond quickly and the undesirable 
sequelae of the disease are prevented. 

(5) Peri-arterial sympathectomy is usually sufficient for cases of post- 
traumatic osteoporosis which is limited to the distal part of the extremities. 
Cervical and lumbar sympathetic ramisection should be reserved for the ex- 
tensive forms of the disease. 
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Hoffman places carcinoma of the breast as fifth in the line of cancer 
death-causing* lesions and reports an increase in such cases during the past 
ten years. The value of irradiation in the treatment of cancer of the breast 
is still a mooted question ; during the past few years there have been adverse 
reports from qualified clinics, as well as most favorable reports where it is 
used as a necessary adjunct to surgery or employed alone as the treatment 
of choice. 

Harrington, reporting on breast cancer cases treated at The Mayo 
Clinic, is of the opinion that irradiation adds nothing of value to the surgical 
treatment of cancer of the breast. On the other hand. Smith and Bartlett, 
of Boston, in their study or malignant tumors of the breast, state there is a 
distinct benefit following pre-operative and post-operative irradiation. In 
1929, Pfahler and Widmann, from a study of a great many cases treated in 
Philadelphia, conclude that X-ray therapy is of A^alue in all cases of cancer 
of the breast. More recently, Pfahler and Parry in reviewing more than 
900 cases from their private practice conclude, because of the theoretical, 
experimental and clinical proof of its value, that irradiation is advisable and 
state that from their experience over a period of twenty-five years they have 
found pre-operative and post-operative irradiation of distinct benefit. In 
thirty-nine cases of operable carcinoma of the breast treated by irradiation 
alone they had a five-year cure factor of 85 per cent. Levine, who had a 
large number of advanced cancer cases to deal with in the New York City 
Cancer Institute, definitely states that irradiation is a necessity in treating 
these conditions and that often non-operable cases were made operable by 
irradiation. Lee, in 1928, reports a definite value in the use of irradiation 
in the treatment of cancer of the breast. He decribes the results of treatment 
in cases where it was used either pre- and post-operatively by radiation alone 
or with palliative surgery, and expresses his belief that in inoperable cases 
irradiation ameliorates the condition and prolongs life. Ward states that 
much can be done with irradiation in inoperable cases to relieve suffering 
while controlling the progress of disease. 

Certain it is that in cases of metastatic involvement irradiation is of real 
value. Lenz and Fried found it of great ameliorative worth in a large num- 
ber of cases such as are found in a home for incurable cancer cases like the 
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Montefiore Hospital. In the case of six male patients treated at Bellevue 
Hospital and reported by Rosh, we believe that irradiation definitely hindered 
the malignant growth and prolonged the life of the patients. Trout and 
Peterson are of the opinion that the results in the treatment of breast cancer 
cases are markedly improved with irradiation following radical surgery, and 
they report that a recent questionnaire showed 89 per cent, of the surgeons 
in accord with this opinion. Similarly, Bevan, who has had a great deal of 
experience in breast cancer work, favors post-operative irradiation as a 
necessary means of treating carcinoma of the breast. 

If the success of surgical procedures and the operability of breast cases 
depends on how early the involved breast is recognized, then in estimating the 
value of such statistics, these factors must also be likewise considered in a 
resume of results from radiated cases. 

In a free hospital or clinic such as Bellevue, where patients are rarely 
received in an early stage, and most often in an advanced condition of the 
disease, patients cannot be chosen according to their economic status or the 
extent of their disease as is the case in those institutions whose only surgical 
methods of treatment are considered of value and as to which favorable 
statistics are reported. In these latter institutions, most of the cases naturally 
are of the early-stage type, as they must be if they are to be considered oper- 
able. In a large general municipal hospital, however, where the patients are 
drawn from a plane of life in which the economic struggle for existence is very 
severe, those applying to the clinic for relief usually do so when their normal 
daily duties are interfered with and when the local lesion which presents itself 
has appeared late in the course of the general disease and thus it is seldom 
that a tumor of the breast is noted in an early stage. Usually it is the result 
of advanced involvement that calls attention to the offending lesion and 
forces the patient to apply for relief despite her economic status, which pre- 
vented her coming to the hospital when the condition first began. This 
economic factor has important bearing on the type of tumor growth seen 
and any statistical data must therefore take cognizance of it. In such cases 
it is that we must look for a more rapid extension from the original growth 
and in which irradiation, which tends to limit this advancement of the dis- 
ease, is of real A^alue. 

As the extent and duration of the tumor affect the operability and the 
post-operative prognosis, so too they must affect the curative power of radia- 
tion therapy. We have regarded the presence of supraclavicular metastases 
as contraindicating radical mastectomy and the presence of pulmonary and 
skeletal metastases as precluding the possibility of any surgical procedure, 
except in cases of ulcerated foul breasts when a simple mastectomy may be 
done. Stubenbord reports that in the 108 cases at the New York Hospital 
during a period of fifteen years most of them had lymphatic gland in- 
volvement. 

Not all breast cancer cases coming to Bellevue Hospital are referred for 
irradiation, but during the period 1924-1930, radiation therapy was requested 
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in 270 cases. Due to the low economic status of such patients it has not been 
possible to keep in touch with 123 of them after treatment was administered, 
and so while for purposes of record we have herewith reported those cases 
adversely, some may still be alive, although our records show patients alive 
only up to their last visit to our clinic. The frequent change of domicile 
customary among the poor makes it quite impossible to insure any record 
otherwise in most of these cases. Up to the present time X-ray therapy in 
carcinoma of the breast was deemed of most value after operation. Now, 
however, many therapists believe pre-operative irradiation of more value 
and, based on our experience for the past two years, we are of the opinion 
that pre-operative irradiation is of exceptional value in all cases. This as- 
sumption is based on the direct action of the irradiation on the malignant 
cells which are either killed outright or hindered in their growth. For it 
has been shown time and again that growing malignant cells are most vulner- 
able to intensive irradiation. Irradiation also stimulates the defensive proc- 
esses of normal tissues which thereby inhibit extension and further growth 
of the malignant cells. It likewise definitely limits tumor growth to the 
tissue already involved, so that its removal may be safely accomplished. Lee 
definitely states that healing is not retarded by pre-operative irradiation. 

On the third surgical service at Bellevue Hospital, we have pre-opera- 
tively irradiated all operable breast cases since 1929; there were twelve 
such cases and no difficulty has been experienced in healing in any of them. 

Of the 270 cases referred to the Bellevue Radiation Department for 
treatment during the period 1924-1930, 264 were females and six males. Of 
these, 215 were referred for post-operative irradiation, twelve for pre-opera- 
tive and post-operative irradiation, forty for irradiation alone and three for 
irradiation and operation. As shown by Lee and Tannenbaum, inflammatory 
cancer cases do very badly with surgical therapy and we, too, have found it 
better to treat such cases only with palliative radiation. Two cases were 
treated with endothermic removal of the involved breast and then irradiated. 

In our series most cases appeared in married women and especially in 
those who had had children. This is in accord with the findings of Stuben- 
bord, but is contrary to the report of Summers who states that lactation 
hinders carcinoma growth and that in Pennsylvania most cases occurred in 
single women. There were 228 married and thirty-six single women, and six 
married men. Of the married women 157 had had one or more children; 
142 had nursed their children and 113 had no children. In two cases preg- 
nancy followed radical removal of one breast with post-operative X-ray 
therapy. Of the total number 255 were white and fifteen were colored pa- 
tients; fifty-two were Jews. 

In our series it appears that there was little difference in the predilection 
of the cancer site, for the right and the left breast were nearly equally in- 
volved. In 139 cases the right breast was involved, in 121 the left, and in 
ten cases both breasts. 

As to the age when the patients reported for treatment, most of them 
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were between the ages of thirty to forty-five years, somewhat earlier than 
Stubenbord’s patients. The number of cases grouped according to years, was 
as follows : 

20-30 31-40 41-45 46-50 51-60 61-70 71-80 

9 50 48 40 66 49 8 

Only thirty-seven gave a history of trauma to the breast, yet but eight 
reported to the clinic with the duration of symptoms of less then one month. 
The others had symptoms varying from one month to more than five years 
before reporting to us for aid. They are grouped as follows : 

Months Years 

0-1 1-6 6-12 1-2 2-3 3-5 5 plus 

8 72 68 55 32 17 18 

With regard to the extent of the lesion, in no case was the condition 
limited to the breast, all cases having extension beyond the local lesion. This 
secondary involvement affected either the local or adjacent lymphatics or the 
skeletal and visceral structures. The secondary involvements occurred most 
frequently in the lymph nodes of the axilla on the same side as the lesion; 
in ten cases both axillas were affected. In thirty-five cases the supraclavicu- 
lar glands of one side were involved and in seven both supraclavicular spaces. 
The secondary involvements were as follows : 

Two hundred cases involvement of one axilla; ten cases involvement of 
both axillas; thirty-five cases involvement of one supraclavicular area; seven 
cases involvement of both supraclavicular areas ; eighteen cases involvement 
of opposite breast; twenty-three cases involvement of the skin; nineteen cases 
involvement of the pleura; eleven cases involvement of the lungs. 

The number of cases with skeletal metastases were not so numerous as 
those reported by Lenz and Fried ; there were but thirty-seven cases so in- 
volved. In twenty-two cases most of the skeleton was involved, including 
the skull, in nine cases the spine alone was involved, the pelvis in four and 
the sternum and hips in one case respectively. The viscera were involved in 
seven cases, six in the liver and one the stomach. Three cases of brain 
metastases occurred; two were proven by autopsy and one of them was re- 
ported by Schweitzer in 1931. From the pathological standpoint there were: 
three cases of Paget’s ; one case of giant-cell sarcoma ; fourteen cases of 
scirrhous carcinoma ; 252 cases were carcinoma of the adeno or duct-cell type. 

The time in which treatment was carried out was as follows : 

1924 1925 1926 1927 1928 1929 1930 

38 22 28 49 36 51 47 

Results of treatment showed sixty-two of all the cases alive and well 
at the present time. In calculating the period of time alive following treat- 
ment the time was figured up to the last report to the clinic. In as much as 
many of these patients fail to come back to the clinic on account of economic 
conditions, no doubt some of the patients are alive beyond the time shown 
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in our schedule. There are eighty-five known dead. The length of life 
after treatment of the known living cases is as follows : 


Cases Known to be alive after treatment 


Year 

Treated 

7yrs. 

6yrs. 

5 yrs. 4 yrs. 

3 yrs. 

2 yrs. 

iyr. 

Less than 1 yr 

1924 

38 

4 

1 

3 2 

1 

6 

7 

14 

1925 

22 


1 

1 1 


4 

2 

13 

1926 

28 



6 

2 

5 

4 

11 

1927 

49 



9 

6 

4 

18 

12 

1928 

36 




9 

4 

9 

14 

1929 

5 i 





18 

13 

20 

1930 

47 






38 

9 


From our records we are inclined to believe with Lee that the clinical 
index of malignancy is of more value than the histological findings in our 
cases. The older patients live much longer following treatment. 

Of the twelve pre-operatively irradiated cases ten are alive, and it is our 
opinion this method of procedure is of real value in operable cases and that 
operation is not made more difficult or hazardous. 

Treatment with radium and X-rays alone was used in thirty-nine cases. 
One case treated by irradiation alone was subsequently operated upon. 

The employment of irradiation alone as the treatment for cancer of the 
breast has as yet been the procedure in only a few instances. Keynes, of 
London, believes that if cases to be so treated are chosen with the same cri- 
teria as breast-operable from the surgical standpoint, radiation will give 
equally good results. Lee suggests that irradiation be' given first choice in 
selected operable cases, and, when properly carried out according to the 
method in use at Memorial Hospital, will give good results. A method in use 
at the New York City Cancer Institute was reported by Cutler in 1931. The 
reason to treat a breast lesion by irradiation was not its operability from 
the standpoint of the local tumor growth but because of the general physical 
involvements in the patient, such as severe cardiac, pulmonary or associated 
lesions. In some of our cases age was the factor which barred surgical pro- 
cedure. From the cases treated it is our considered opinion that such irradi- 
ation therapy is of value in selected cases. 

The technic which we believe will give the best results is a combination 
of external irradiation over the local area involved and the adjacent lymphatic 
drainage tissues, together with interstitial treatment with properly designed 
and filtered radium needles or tubes, as described by Kaplan in 1931, by 
Adair in 1930, and recently also by Lee and Pack. As in all surgical pro- 
cedures, the technic employed must be scientifically carried out by those 
trained in such work; mediocre attempts at irradiation are equally as harmful 
as mediocre surgery. 

Summary . — A report is made of 270 breast cases treated by the Radiation 
Therapy Department during the period of 1924-1930. 

In our service post-operative irradiation is deemed of value. 
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Pre-operative irradiation, in our experience, is of distinct value in pro- 
longing the life of the patients and preventing recurrences. 

Radiation therapy alone has proven of value for inoperable cases and 
in several chosen operable ones. 

Judgment in choosing cases and proper technic in treatment are essential 
for attaining good results. 
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SARCOMA OF THE STOMACH 
By J. Louis Ransohoff, M.D. 

AND 

Thomas R. Dickson, M.D. 

of Cincinnati, Ohio 

The object of this communication is to place on record two cases of 
sarcoma of the stomach. Sarcoma is a comparatively unusual form of neo- 
plasm arising from the gastric wall. Ewing estimates that sarcomata con- 
stitutes i per cent, of all stomach tumors. In his review of cases in 1920. 
Haggard found that 244 cases had been reported, of which 107 came to 
operation, the diagnosis in the remainder having been made by post-mortem. 
In 1930, D’Aunoy and Zoller were able to collect 335 cases. They agree that 
sarcomata form 1 per cent, of all cases of stomach tumor. Oschner and 
Smithies, in their analysis of 921 cases of stomach tumor, found four sar- 
comata. Anschutz and Konjetzny believe that sarcoma of the stomach is 
more frequent and constitutes about 2 per cent, of all gastric neoplasms. 

The pathology of these cases is extremely interesting. From a gross 
pathological viewpoint, they may be divided into three classes: first, the 
intra-gastric ; second, the extra-gastric; and third, a gross sarcomatous infil- 
tration, resembling linitis plastica. 

Schlessinger agrees to the classification of extra-gastric, submucosal and 
mucosal or infiltrating. The extra-gastric, according to all observers, occurs 
most frequently. The pylorus is not, as in carcinoma, the seat of predilec- 
tion, so that obstruction is a rare symptom. However, Schlessinger had a 
case of this kind.' According to Kauffmann, the extra-gastric and submucosal 
varieties are of long duration and not of high-grade malignancy. Metastases 
occur in about one-third of the cases untreated by operation, and are most 
frequently found in the abdominal lymph-glands, although the liver and the 
more distant organs may be involved. Of seventy cases collected by Bertrand, 
there were four intra-gastric, thirty-two infiltrating and thirty-one extra- 
gastric. The intra-gastric, originating in the submucosa, spread under and 
lift the mucosa, involving a varying area of the stomach. They may become 
pedunculated as in Case I. After they have been present for a certain length 
of time, an ulceration of the mucosa may develop, resulting in necrosis and 
haemorrhage. Ewing believes that these cases are really myosarcoma and 
originate in a sarcomatous change in a fibromyoma of the stomach, very 
much in the same manner in which sarcomata may result from uterine 
fibroids. This, however, has not been borne out by many other authors, as 
the microscopical appearance in most of these cases is a typical fibro- or 
spindle-cell sarcoma. This form may be comparatively non-malignant and 
may run a long course. 
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The infiltrating sarcomata are also usually of the round-celled variety and 
involve a large part of the stomach, frequently resulting in a condition 
resembling linitis plastica. In these-cases a microscopical section is necessary 
to differentiate them from carcinoma. The extra-gastric variety, which are 
either fibrosarcoma or spindle-cell sarcoma, are the most interesting of the 
group. They originate in the subserous connective-tissue layer and spread 
from the stomach, frequently involving so little of the stomach wall that 
they become pedunculated, the involved area of the stomach forming the 
pedicle. They may reach a large size. A case reported by Deaudinsky 
weighed six kilos. In form, they are usually spherical or nodular, and fre- 
quently show haemorrhagic areas and cystic degeneration. These tumors 
arise either from the greater curvature or the posterior surface of the stom- 
ach, and spread between the layers of the gastrohepatic or gastrocolic 
omentum. It is extremely difficult to make the diagnosis in this type of 
case, and they are often mistaken for Band's disease, tumor of the kidney or 
mesenteric cysts. One of the most striking features of these extra-gastric 
sarcomata is that on first opening the abdomen they appear completely inop- 
erable, because of their omental covering and their adhesions, but after 
careful dissecting, a large number of these tumors can be successfully 
removed. This is particularly true, as, unlike carcinoma, the line of demarka- 
tion between the tumor and the normal stomach is well defined and sharply 
outlined. As the cases are comparatively benign, there is a large percentage 
of recoveries. 

Lymphosarcoma of the stomach may occur as metastasis in any form of 
lymphoblastoma, secondary to a primary lesion elsewhere. Ewing has 
described them in Hodgkin’s disease, the various leukemias, melanotic sar- 
coma and in generalized lymphosarcoma. These cases, of course, have no 
surgical significance. 

Symptoms . — The most instructive single series of cases are the fifty-four which were 
studied at The Mayo Clinic in twenty years. In these a positive microscopical diag- 
nosis was made in forty-five and a gross pathological diagnosis in the remaining nine. 
The average age of the Mayo cases was forty years, the youngest ten years and the 
oldest sixty-seven years. In most of the collected series of cases the greatest prevalence 
is in the fifth decade. 

The duration of the disease before the advice of a surgeon is sought is frequently 
of long standing, usually over a year. Pain was present in nineteen cases, dyspepsia in 
twenty-three, bleeding in sixteen, and tumor in twenty-six. The tumor was situated 
in the mid-epigastric line in thirteen, to the left of the epigastrium in eleven, and to 
the right of the epigastrium in two cases. Bleeding is frequent, and may take the form 
of either hasmatemesis or melaena. These haemorrhages are at times massive, and recur 
during the entire course of the disease. A palpable tumor is present in over half the 
cases, and in the extra-gastric variety may take any location, and may be mistaken 
for other diseases. For instance, in two of Mayo’s cases and one to be reported below, 
the diagnosis of Banti’s disease was made. This diagnosis, of course, is favored by 
the secondary anaemia, due to repeated gastric haemorrhages. This is particularly con- 
fusing as gastric haemorrhage is a frequent early symptom of Banti’s disease! 

A case somewhat of this nature was reported by Schiff . 10 The patient was admitted 
to the General Hospital with an acute illness. He had chills and fever. A large tumor 
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mass was discovered occupying the site of an enlarged spleen. In spite of the X-ray 
diagnosis of gastric ulcer, the diagnosis of splenic abscess was made. At operation a 
sarcoma of the posterior surface of the stomach was discovered, which had ulcerated 
into the lesser peritoneal cavity, forming a large abscess. Microscopical diagnosis of 
leiomyosarcoma was made. 

Of the fifty-four cases reported from The Mayo Clinic, the clinical diagnosis of 
carcinoma was made in thirty, abdominal tumor in eight, ulcer in five, benign tumor 
of the stomach in three, Banti’s disease in two, and sarcoma of the stomach in two. 
With the increasing interest in these cases it is possible that a correct diagnosis may be 
more frequently made. The treatment is, of course, surgical, as no other form of 
therapy seems to be of benefit. 

Of the fifty-four cases reported from the Rochester Clinic, thirty-eight were oper- 
able, a very much larger percentage than is found in cases of carcinoma of the stomach 
which come to operation. Of those cases operated, there were twelve cures for from 
one to nine years. 

Freeman reported a very interesting case of inoperable lymphosarcoma. The diag- 
nosis was proven by operation, and the patient subjected to X-ray treatment and was 
alive two years after exploration. This is, of course, possible only in cases of lympho- 
sarcoma, as they are most amenable to X-ray therapy, owing to their embryonal struc- 
ture and their consequent radio-sensitivity. The fibrosarcoma are resistant to X-ray, 
and very little can be accomplished from X-ray therapy. 

Unlike carcinoma, large resections are not so important, as the tumor 
is sharply demarkated from the normal stomach. If the tumor can be 
removed with a generous portion of the stomach, leaving sufficient stomach 
remaining to close in continuity, a typical gastric resection is not only unnec- 
essary, but needlessly dangerous. The mortality of those cases operated on 
at the Mayos’ was 13 per cent., slightly lower than that of operations for 
carcinoma of the stomach. The records of the two cases recently under our 
observation are as follow. 

Case I. — Mrs. C. B. P., aged forty-two years, was admitted to the Jewish Hospital, 
August 10, 1930, complaining of abdominal distress. She states that she has not been in 
good health for four years, and has suffered from abdominal pain and indigestion. Dur- 
ing this period she has had four gastric haemorrhages, and has frequently noticed blood 
in the stool. Her left breast was amputated thirteen years ago at the Good Samaritan 
Hospital. Microscopical Diagnosis. — Fibrocarcinoma. Two years ago, an X-ray exami- 
nation was made with the resulting diagnosis of duodenal ulcer. She has had numerous 
courses of Sippey treatment. She is weak, short of breath and very pale. Her blood- 
pressure is 140/88, the pulse slow. The abdominal examination shows a rigidity and 
slight tenderness in the upper left quadrant. A mass is felt under the left rib, which 
moves with respiration. The size of this mass is impossible to estimate. 

A skiagraph (Fig. 1) showed a large circumscribed filling defect in the middle of 
the stomach, due to a tumor which arises from its anterior wall. 

August 12, 1930, a transfusion of 500 cubic centimetres whole blood was given. 
August 13, 1930, the abdomen was opened through an upper mid-line incision, and a 
fairly large tumor mass was discovered, springing from the anterior wall of the stomach 
and projecting into its lumen. The tumor was almost pedunculated. It was removed 
with a generous portion of the surrounding stomach wall. The stomach was closed in 
layers, and the abdominal wall closed by wire sutures. There were no post-operative 
complications. The pathological microscopical diagnosis was fibrosarcoma. 

Before discharge September 6, 1930, an X-ray examination revealed a stomach 
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which showed slight deformity in its mid-section. A blood examination revealed 
erythrocytes, 3,610,000. Haemoglobin, 40 per cent. 

Case II. — F. P. C., male, aged sixty-one years, was admitted to the Jewish Hospital, 
November 7, 1931. In August of this year the patient had an attack of pain which 
was diagnosticated as pleurisy, and responded to rest and medical treatment. At that time 
X-ray examination revealed an infection of the left ethmoidal sinus, for which a drainage 
operation was performed. Gastro-intestinal symptoms had never been present. October 
20, 1931, he suddenly became weak, nauseated and vomited about eight ounces of blood. 
The rest of the history is essentially negative. 

Abdominal examination shows the liver palpable two fingers-breadth below the 
right costal margin. A mass can be palpated which extends up under the costal arch 
and seems to take the position of an enlarged spleen. The tumor is freely movable. As 
nearly as can be estimated the size is that of a child’s head. The blood examination is 
given in detail, as it shows why the diagnosis of Banti’s disease was made. 



Fig. 1. — Case I. Fig. 2. — Case II. 


Haemoglobin, 45 per cent. (Sahli) ; white cells, 8,600; red cells, 3,020,000; reticulo- 
cytes, 40,000; platelets, 224,000; clotting time, 2.5 minutes; bleeding time, 4.5 minutes; 
clot retraction, normal. 

A skiagraph (Fig. 2) showed the stomach displaced to the right and forward by a 
large circular mass in the region of the left hypochondrium. The posterior wall of the 
stomach is deformed apparently due to adhesions between it and the tumor. Though 
the tumor occupies the region of the spleen it was not thought to be due to splenic 
enlargement, because the mass was circular instead of being oval, as is the case with 
splenic enlargement. Furthermore, the mass was adherent to the stomach, which does 
not occur with enlargement of the spleen. It was therefore concluded that the tumor 
was either a pancreatic tumor or a retroperitoneal tumor, but not a spleen. 

The combination of enlarged spleen, haemorrhage from the stomach, slight enlarge- 
ment of the liver and the blood-picture, led to a diagnosis of Banti’s disease in spite of 
the X-ray report. 

A transfusion of 500 cubic centimetres of whole blood was given November 16, 1931, 
and the patient operated upon November 17, 1931. Under ethylene anaesthesia, a mid-line 
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incision was made. On opening the abdomen, a large tumor mass could be seen, covered 
by the greater omentum. The omental vessels were enormously dilated. An incision 
was made through the omentum and the tumor still found covered by the gastrohepatic 
omentum. This was separated and the surface of the tumor exposed. It was found to be 
nodular and apparently of sarcomatous nature. Frozen section at this time showed 
spindle-cell sarcoma. As the extraneous blood supply was controlled and the tumor 
itself was not particularly vascular, an attempt was made to remove it. After further 
tying the large vessels of the omentum, the tumor was separated by manual manipulation 
from the diaphragm, to which it was adherent by tenuous avascular adhesions. After 
this separation the entire tumor was dislodged from its bed. As it was dislodged the 
normal spleen was seen to detach itself from the lower pole of the tumor and drop back 
into the abdomen. In its development the tumor had taken the place of the spleen, dis- 
lodging the spleen before it. The spleen fitted on the lower end of the tumor, much as 
the suprarenal fits on the upper pole of the kidney. After the tumor was delivered, it 



Fig. 3. — Extra -gastric sarcoma showing cystic degeneration. 


was seen to spring from the posterior wall of the stomach. The differentiation between 
the stomach wall and the tumor was clearly marked. The tumor with the involved por- 
tion of the stomach wall was resected and the stomach closed. The patient was shocked 
following operation, and an immediate transfusion of 500 cubic centimetres of whole 
blood was given. 

The growth was an irregular lobulated tumor mass, twenty by thirty by fourteen 
centimetres, weighing 1,280 grams. A portion of the omentum was attached to the 
mass. A small portion of the stomach formed a part of the mass. There is an ulcera- 
tion of the stomach. A large part of the tumor has undergone haemorrhagic cystic 
degeneration. (Fig. 3.) Microscopical Diagnosis. — Spindle-cell sarcoma. After a 
stormy convalescence, which was complicated by a pneumonia of the left lower lobe, the 
patient made a complete recovery. 

Conclusions. — (1) Sarcoma constitutes between 1 and 2 per cent, of all 
gastric tumors. 

(2) They present a higher percentage of operability than carcinoma of 
the stomach. 
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(3) As the tumor is usually sharply demarkated from the normal stom- 
ach, a resection of the tumor can frequently be made and the stomach sutured 
in continuity. Needlessly dangerous radical resections can thus be avoided. 
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PARTIAL HYSTERECTOMY AND THE USE OF THE STUMP OF 
THE UTERUS TO SUPPORT THE BLADDER IN THE 
VAGINAL OPERATION FOR PROLAPSE 

By G. Paul LaRoque, M.D. 

of Richmond, Virginia 

FROM THE DEPARTMENT OF SURGERY, OF THE MEDICAL COLLEGE OF VIRGINIA 

The many operations which have been advised for prolapse of the uterus 
and bladder may be classified into two major groups: (i) Those performed 
from above through the abdomen, (2) those performed from below through 
the vagina. In many cases, operation through both routes of approach is 
called for. Decision as to which route to employ will be influenced largely 
by the extent of the cystocele. A moderate protrusion of the bladder may 
be corrected by suspension of the uterus from the abdominal side as a 
supplementary procedure after repair of the perineum. In those cases in 
which the cure of the cystocele is the major problem, the desired purpose is 
usually best accomplished by an operation through the vagina. 

The several commonly employed operations designed for this purpose 
are intended to give support to the bladder, by interposition of the uterus 
or broad ligament into the area located between the bladder and the vault 
of the vagina. 

That the operation should be made to fit the patient rather than the 
patient made to fit the operation is obviously indisputable. The use of a 
rational procedure which, with material at hand, can be fitted successfully 
to a great majority if not all cases is highly desirable. 

For the cure of cystocele, it is quite indisputable that the best results 
will be secured by employing for support of the prolapsed bladder an ade- 
quate amount of uterus or the broad ligaments pulled down from their posi- 
tion within the peritoneal cavity and sutured firmly into a new position 
beneath the bladder to whatever fascia may be present in the vault of 
the vagina. 

As a matter of fact, the problems of plastic surgery are not wholly 
unlike those of altering clothes until a proper fit is secured. The operation 
for cystocele is largely a job of ladies’ tailoring, not so much for looks as for 
the relief of distressing symptoms. 

The use of the entire uterus, according to the method usually designated 
as the Watkins operation, finds wide acceptance, and is satisfactory in 
many cases. 

There are, however, certain cases in which the uterus is so large that 
after interposition according to the Watkins method there will be found 
a bulging tumor at the site of the former cystocele, which is unsatisfactory 
even to a widow, and may come down broadside into the vagina. 
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Fig. 5. — A large wedge-shaped piece of Fig. 6 . — A small piece of the lateral walls of 
the uterus being excised, including the whole the uterus left after excision of the fundus, 
fundus, down to the internal os. 



Fig. 7. — The whole anterior wall of the uterus, including 
the cervix and the interstitial part of the tube, is excised accord- 
ing to the method of Masson. This picture is redrawn from 
Masson’s article in Minnesota Medicine, February, 1929. 
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Fig. S. Fig. g. 

Fig. S. — The sides of the utcuis and ligament* Mitutcd togcthci after excision of the wedge 
shaped portion of the fundus. Tn this ease the utci inc ends of the tidies aic allowed to remain, 
and the division of the tidies between ligatuics is shown. 

Fig. 9. — A small stump of the ccr\i\ sutiued together after iemo\al of nearly all the uterus. 
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For extensive prolapse in old women with, small uterus and long liga- 
ments, the removal of the cervix and the overlapping of the broad liga- 
ments serve to give support, as is shown by the extreme popularity of the 
Mayo operation. To remove the cervix, however, always entails a certain 
risk, such as accidental opening of the rectum and injury to the ureters, 
and though these dangers and haemorrhage may be avoided by painstaking 
care on the part of skillful surgeons, accidents will occasionally happen, 
especially in the hands of less skillful operators. 

Moreover, there are cases in which, after removal of the uterus, the 
broad ligaments, if sutured together, according to the method of Mayo, will 
be found to be under considerable tension and liable to pull apart, permitting 
.recurrence of a much larger cystocele. For this situation, with the cervix 



and its supports gone, the recurrent cystocele, if curable at all, may call for 
the ingenious and tedious abdominal operation devised by Robert Payne . 3 

About a year ago, when about to operate upon a case of extensive cysto- 
cele and uterine prolapse in a fat woman fifty-one years old, it was found 
that to have sutured the entire uterus in place by the Watkins method would 
have left an undesirable tumor in this location ; and to have removed the 
uterus would have been unwise because of the fact that the broad ligaments 
might have been too short to have permitted their suture according to the 
proper Mayo procedure. 

To solve the problem, after delivering the fundus of the uterus in the 
usual manner, it was seen that the uterus could be reduced very considerably 
in size by excising a wedge-shaped piece, involving the whole fundus, and 
about half the width of the body of the uterus down to the level of the 
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internal os. This was clone. The sides of the remaining piece of uterus 
sewn together made a nice fit and left a sufficient amount of tissue to bring 
up into position underneath the bladder, and made a very satisfactory foun- 
dation upon which the bladder could rest, leaving no bulge in the vault of 
the vulva. 

I have performed this operation in women ranging in age from thirty- 
six to sixty-five years, and in varying degrees of prolapse. The appearance at 
the conclusion of the operation and nearly a year later is so satisfactory 
that I venture to report the procedure as a useful one for the cure of nearly 
if not all cases of cystocele. 

I have not found the procedure described. It is mentioned by H. J. 
Boldt in discussing Mayo’s operation before the Southern Surgical Associa- 
tion, in 1914. 1 I have learned through correspondence with J. C. Masson 
that he has removed the anterior portion of the uterus, including the cervix, 
in selected cases. 2 

It is comforting to know that the idea has been tested by good surgeons. 

The operative procedure is as follows: 

The cervix is pulled down in the usual way, and amputated nearly up to the internal 
os with an electric cautery knife. (Fig. 1.) 

With a tenaculum holding the cervix steady, the vaginal mucosa is divided from a 
point three-fourths inch behind the meatus, almost to the point of cautery amputation. 
The vaginal mucosa is dissected of! around to the side, giving good exposure of the 
bladder. (Fig. 2.) 

The bladder is pushed up by a gauze-covered finger and with the aid of scissors, 
and pushed upward until the peritoneum comes into view. (Fig. 3.) 

The peritoneum is divided in the usual way and the fundus caught either with the 
finger or tenaculum, and pulled into the vagina as traction is released from the cervix. 
(Fig. 4.) 

A large or small piece of the uterus is excised, including the fundus, and all the 
endometrium, leaving only enough uterine wall to bring together by suture, and place 
under the bladder for support. (Figs. 5 and 6.) 

The edges of the uterus are held in neat apposition with mattress sutures. (Figs. 
8 and 9.) 

The stump of the small piece of remaining uterus is now interposed between the 
bladder and the vagina. For this purpose the figure-eight stitch for placing sutures in 
the uterus, as suggested by Cullen, prevents bleeding and subsequent accumulation of 
blood in the space after operation. (Fig. 10.) 

Finally, the edges of the incision in the vagina are brought together by interrupted 
sutures. Perineorrhaphy is then performed. (Figs. 11 and 12.) 
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PILONIDAL SINUS 

By Mandel Weinstein, M.D. 
of Long Island City, New York 

In reviewing the subject of pilonidal sinus (sacro-coccygeal ; dermoid; 
pilonidal cyst) the reader wonders at the lack of scientific consideration 
accorded a condition not infrequent in hospital practice. In 1S67, J. M. 
Warren, 13 who was the first to record this lesion, remarked that nowhere 
had he seen mention made of it. He noted the tendency to confusion with 
fistula-in-ano, and advised complete removal. However, in 1880, Hodges 8 
offered the name “pilonidal cyst” — from “pilus” meaning hair, and “nidus” 
meaning nest. 

The lesion can be described, in its uncomplicated form, as- a small opening 
in the skin, three or four millimetres in diameter, at the level of the sacro- 
coccygeal joint, and usually in or near the posterior mid-line of the body. 12 
The orifice is round or oval, edges smooth, covered by skin, and free from 
granulation tissue. Occasionally, one will notice a small tuft of hair pro- 
jecting through the opening. A probe 10 passed into the sinus tract is directed 
upward, a method of differentiation from fistula-in-ano, the sinus of which 
points toward the anal ring. 

If pyogenic infection is present, physical examination discloses a red 
swelling, with or without fluctuation, and a sinus usually above the anus, 
rarely a little to one side. Below the swelling and between it and the anus 
may be observed one or more post-anal or coccygeal dimples always in the 
mid-line. 9 The cysts may suppurate and be mistaken at first for ischio- 
rectal abscesses or fistulee, the true nature of the condition being discovered 
only at operation. 

Pathology. — Histologically, the tract is lined with epithelium. Often a 
small switch of hair is found lying loose in the sinus. 6 Unless suppuration 
has destroyed the walls of the sinus, the tract is lined by skin. The sinus 
ends blindly in a sacculated pouch, and does not communicate with any other 
structure. 

The surface is lined by stratified squamous epithelium with deep in- 
growths, papillary in shape, but well confined by a basement membrane. The 
supporting tissue is widely infiltrated by inflammatory cells, polymorpho- 
nuclear, lymphocytic and monocytic. Focal necrotic areas containing giant 
phagocytic cells with ingested debris are scattered through the section. 

The dermis includes typical glandular structures and hair follicles. Some 
of the sweat glands lie in the fat at a distance from the lumen of the sinus. 
In short, the sinus is a modified invagination of true skin, none of its elements 
being fully developed. Even the characteristic hair is thin, fine, and scanty 
in pigment. 


80 



PILONIDAL SINUS 


Etiology . — The condition, although congenital, 3 first gives trouble in early 
adult life. Of the thirteen cases herewith reported, the average age incidence 
was twenty-five years — the youngest being seventeen years old, and the oldest 
thirty-nine years. Eleven, or 85 per cent., were males, and two, or 15 per 
cent., females. ITyzer W. Jones stresses trauma as an etiological factor. 
However, this was noticeably lacking in the present study. No cases of 
pilonidal sinus were ever noticed in the Negro race. Lawson Tait regarded 
the dimples as defects due to the evolutionary disappearance of a caudal 



Fig. 1. — Elliptical infiltration of sinus area, including scars of previous operations. Adhesive 

strips aid the exposure. 

appendage. The most plausible modern embryological theory regards 
pilonidal sinus as a special local downgrowth of epithelium, originating from 
the true skin, and not the medullary groove. 

Treatment . — A number of these patients have had previous operations, 
the operation consisting of incision and drainage for suppuration along the 
pilonidal sinus. The greatest number of incisions according to Hayter 7 was 
eighteen. 

Brams 4 injected lipiodol, and Crookall 5 silver nitrate, endeavoring to 
obliterate the sinus by non-operative measures. Morter 11 emphasizes the use 
6 81 



MANDEL WEINSTEIN 


of Carrel-Dakin solution post-operatively in order to prevent recurrence, but 
its value is questionable. 

The following is a method for radical excision of the sinus which is simple 
to perform, and thus far has obviated recurrences. 

Operation . — The patient lies face downward on the table, with a pillow 
under the pelvis to elevate the buttocks. Obliteration of the natal cleft and 
flattening out of this region is accomplished by adhesive plaster, 2 thus elimi- 
nating an assistant. Strips three inches wide spread the buttocks apart when 
attached to the inside of each buttock and fastened just anterior to the an- 
terior superior spine of the ilium. Picric acid 5 per cent, in alcohol is used 
to prepare the skin. At the same time the solution is generously applied to 
the adhesive strips, thus sterilizing the entire field of operation. 



the sacrum and coccyx. 

Local infiltration anaesthesia, 1 per cent, novocaine with adrenalin chloride, 
induces anaesthesia. The ischaemic field produced permits easy recognition of 
the outermost regions of the lesion. Injection of the sinus with methylene 
blue is ineffective, inasmuch as not all the ramifications of the lesion are 
penetrated by the fluid. An elliptical incision is carried well beyond the sinus 
opening and all scars of previous operations, extending through the skin 
and into the subcutaneous adipose tissue. 

The scalpel is then tilted at an angle to undermine skin and a thin layer 
of fat, for a distance of one-half to three-quarters of an inch. Further 
dissection is maintained in an oblique plane so that the base of the excised 
tissue is much larger than the superficial' skin-covered portion. In the deep 
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aspect of the wound, the dissected mass is stripped from the periosteum of 
the sacrum and coccyx in the mid-line, and on the sides from the gluteal 
fascia covering the gluteal muscles. In fact, the sinus tissue was so adherent 
to the periosteum of the sacro -coccygeal region in several cases that only by 
excising periosteum itself could complete removal of sinus wall be assured. 
Thorough, wide excision, easily visualized with firm retraction and careful 
sponging of the wound, is the only safeguard against recurrence. Not more 
than one or two bleeding vessels require ligation. Four or five tension 
sutures of the Stewart type coapt the skin, and grasp a portion of underlying 
subcutaneous tissue. Lack of skin sutures, as suggested by Babcock, pre- 
vents early healing and leaves a painful cicatrized mass at the bottom of 
the spine . 1 A small cigarette drain is placed in the lower-most angle. No 



Fig. 4. Fig. 5. 

Fig. 4. — Cross-section showing contour of excised tissue, and section through lesion. Note tuft of 
hair and fibrous strands which are in close relationship with sacrum and coccyx. 

Fig. 5. — Wound edges coapted with interrupted sutures. Calibrated drain through lower angle. 

attempt is made to approximate subcutaneous tissue, gluteal fascia or muscles, 
as individual layers. 

Conclusions. — (i) Pilonidal sinus is more common than one would 
suppose from a survey of the literature. The conclusions and suggestions for 
permanent removal as evolved in this study are based on thirteen cases 
operated upon by the author. 

(2) The differentiation of pilonidal sinus from fistula-in-ano is readily 
made by the absence of granulation tissue, and the upward direction upon 
probing. 

(3) Pilonidal sinus is a special local downgrowth of epithelium, originat- 
ing from the true skin. 
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(4) A large section of tissue with a broad base and narrower superficial 
skin surface will help to prevent recurrence. If necessary, periosteum of 
sacrum and coccyx, and gluteal fascia are removed when involved. 

(5) No attempt should be made to completely eliminate dead space — 
this is impossible. 
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SYPHILITIC LEG ULCERS 

CLINICAL FEATURES PRESENTED BY 100 CASES 

By Reginald A. Cutting, M.D. 
op New Orleans, La. 

FROM TIIR DEPARTMENT OF SURGERY OF TUI.ANE UNIVERSITY AND TIIE CHARITY HOSPITAL 

The clinical material upon which this study is -based consists of ioo 
clinical cases seen by the author in a colored male surgical clinic of the Charity 
Hospital of New Orleans between September 15, 1930, and July 1, 1931. 
The clinic is a general surgical clinic and serves patients from five years of 
age upward. 

The basis on which the ulcers were diagnosed as luetic was purely clinical, 
and lest this statement he considered to discount the subsequent discussion 
and conclusions in the estimation of the reader, an attempt should be made to 
justify the basis of selection before proceeding farther. It might be argued 
that leg ulcers cannot, or should not, be diagnosed as syphilitic unless the 
patient can be shown to present a definitely positive serological reaction for 
syphilis. It is partly this idea, partly an error in logic which leads White 1 to 
what I believe an unwarranted conclusion. Arguing from tbe premises ( 1 ) 
that syphilis is said to be from three to eight times more common in men than 
in women and (2) that ulcers of the leg are four times more frequent in the 
female than in the male, White concludes that “syphilis is not the strong 
determining influence it is supposed to be” in the production of leg ulcers. 
This rather prevalent idea also leads Eloesser 2 to the conclusion that “true 
gummas of the legs are rare in comparison to the frequency of ordinary leg 
ulcers,” for he finds that in a series of seventy-six leg ulcers of various types 
seen at the San Francisco Hospital, the Wassermann reaction was positive 
in only eleven cases. 

Naturally, the percentage incidence of syphilis varies greatly in different 
parts of the country and in different social strata in any given part of the 
country, and, for that reason, the relative number of cases of any manifesta- 
tion of syphilis seen in any given community or by any given individual may 
be small or great depending upon his geographical location and the class of 
patients he treats. In the particular clinic from which these cases were taken, 
the serological incidence of the disease is unusually high, as shown in a previ- 
ous communication , 3 at least 35.5 per cent. Accordingly, if one were to use 
the Wassermann reaction or any other serological reaction for syphilis as the 
most important consideration in differential diagnosis in this particular clinic, 
the conclusion would be inevitable that more than one-third of all lesions, 
not only ulcers of the leg, but bone felons and bunions, are syphilitic. In 
other words, it should be clearly appreciated that the fact that a patient is 
syphilitic as shown by a serological reaction is by no means an infallible indi- 
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cation that any given lesion from which he may be suffering is syphilitic, 
whether that lesion he an ulcer of the stomach or an ulcer of the leg. 

To return to the principal line of thought, had I collected the present series 
of cases on the basis of serological reaction rather than clinical manifestations, 
I should have laid myself liable to the mistake of including on the one hand 
certain ulcers, arteriosclerotic, mycotic, varicose or otherwise, which happened 
more or less fortuitously to occur in syphilitic patients, and of excluding, on 
the other hand, certain ulcers which presented all the clinical manifestations 
of a syphilitic lesion, except the serological reaction. As a matter of fact, I 
am convinced as a result of a rather extensive experience with syphilitic pa- 
tients in a large charity hospital that in this locality at least, of all- syphilitic 
lesions, the leg ulcer is perhaps less likely than any other to be associated with 
a positive serological reaction. A history of previous genital ulceration of sev- 
eral weeks’ duration, previous antisyphilitic treatment in a reputable institu- 
tion, or a childless marriage of several years’ duration is, I am fully con- 
vinced, of much greater diagnostic significance. This is probably'due in part 
to the fact that the syphilitic leg ulcer is an extremely late manifestation of 
the disease and that the age period at which it characteristically occurs is rela- 
tively far advanced — facts which will soon be substantiated by statistical evi- 
dence. 

The value of underlying osseous and especially periosteal changes in the 
diagnosis of luetic ulcers of the leg is a debatable question. I had originally 
intended to cause to he taken and to examine skiagrams of the legs of all 
the cases in the present series with the idea of establishing the diagnostic 
value of the association between luetic periostitis and luetic ulcer. I had not 
proceeded very far, however, before it became apparent, on the one hand, that 
many ulcers both clinically and serologically luetic showed no such osseous 
and periosteal changes, whereas, on the other hand, the changes under discus- 
sion were very apparent in connection with many ulcers which had existed for 
long periods of time and which were very obviously not syphilitic. 

Certainly clinical evidences of tibial periostitis do not occur in all cases 
of lues. In a recent careful survey* of 304 cases from the same clinic from 
which this study is taken, there were seen only twenty-two cases of clinical 
tibial periostitis. 

Skiagrams are much more reliable for the purpose of showing bone 
changes than clinical methods, but Stokes 4 states that the outright X-ray 
diagnosis of syphilis is possible in only forty-eight per cent, of cases and I 
am sure that such a figure is not too conservative. More will be said about the 
osseous changes associated with leg ulcers subsequently, but the consideration 
of interest at present is that the diagnosis of syphilitic ulcer of the leg cannot 
be made or refuted solely on the basis of associated osseous and periosteal 
changes. Because I became thoroughly convinced of this fact before the in- 
vestigation had proceeded more than halfway, I did not consider the expense 
involved in a complete study of routine skiagrams to be warranted, and ac~ 


* Unpublished. 
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cordingly, I am unable to report a complete series of correlations between the 
X-ray appearance of the underlying bones and the occurrence of syphilitic 
ulceration of the overlying soft parts. 

Perhaps the present study could have been made more valuable had the 
procedure of biopsy been adopted routinely. In favorable cases, it is un- 
doubtedly possible to diagnose luetic lesions on the basis of tissue architec- 
ture. The technical difficulties involved in such a procedure in any consider- 
able series of cases, such as the present one, are so great, however, that, 
although the procedure was contemplated, the idea was rather promptly 
abandoned. In any case, it is questionable whether biopsy would have been 
diagnostic in a really large percentage of cases, considering the duration of 
most of the lesions and the concomitant tissue changes introduced by sec- 
ondary infection. At all events, to my knowledge this procedure never has 
been adopted on a sufficiently large scale to furnish data on which a satis- 
factory comparison with such a series as the present one could be based. 

Accordingly, the diagnosis of syphilitic ulceration of the lower extremity 
in the last analysis and in the present stage of development of diagnosis is a 
matter of clinical manifestations rather than laboratory data. These data are 
of great value as confirmatory evidence in doubtful cases, but cannot be 
considered as disproving the diagnosis when they do not confirm it. As a 
matter of fact, the diagnosis of the particular lesion under discussion is not 
at all difficult when it is understood that it represents a disintegrated cutane- 
ous or subcutaneous gumma, which becomes an open lesion by a process of 
necrosis and ulceration. The history of the mode of development of the 
lesion, together with the appearance of the typical cavity after the ulcerating 
gumma has become detached, showing as it does its circular or ovoid contour 
and perpendicular walls, is sufficiently diagnostic in most cases to render the 
etiology of the lesion relatively certain. Of course, in any case a final con- 
clusion cannot be reached without carefully considering the differential diag- 
nosis, and every effort was made in assembling the present series of cases to 
avoid including ulcers associated with varicose veins or with marked arterial 
vascular changes or any ulcers in which the appearance of the lesions sug- 
gested that mycotic infection or malignant changes might be present. 

Before dismissing this introductory part of the discussion, an especial 
point should be made of what I consider to be a very valuable, perhaps the 
most valuable, sign in the differential diagnosis of luetic ulcers, regardless 
of their location — I refer to the characteristic odor of these lesions. Cer- 
tainly this odor previously has not received the attention to which it is en- 
titled. Indeed, the only unmistakable references to it which I can find in the 
literature are those by Broeman, 5 who states that from the ulcer “a. yellow 
serosanguinous fluid exudes, which has an almost unbearable odor,” and by 
Ochsner and Garside, 0 whose attention was directed to the odor by experience 
in the same clinic from which the present series of cases was collected. Dr. 
I. M. Gage first called my attention to the peculiar stench of these lesions, and 
my subsequent experience leads me very firmly to the belief that it is not 
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only invariably present in the early stages of the luetic ulcer wherever situ- 
ated hut that it is a peculiar odor not associated with any other lesion. ' I 
have often attempted to frame some sort of description of the odor in words, 
but the result has been far from satisfactory. The odor is exceedingly foul, ' 
so much so that it can often be detected as a patient enters the room and 
before the lesion has been exposed — a veritable stench which may or may not 
be strong but is exceedingly pervasive ; it presents some of the characteristics, 
especially the sourness, of the foulest of old cheese, but it is nauseating like 
the odor of moist gangrene. I am willing to hazard a guess that the odor 
results from certain volatile fatty acids derived from the disintegration of 
the subcutaneous fat of the patient. I have been especially observant of this 
odor in the assembly of the present series of cases. 

Pathology . — The syphilitic leg ulcer represents a broken-down cutaneous 
or subcutaneous gumma, very rarely a gumma of periosteum or even bone. 
The gumma, of course, is a typical granuloma and shows the characteristic 
histopathological picture of such lesions. It consists of granulation tissue, 
shows perivascular infiltration^ of lymphocytes and plasma cells, and usually 
contains a few giant cells. The regional blood-vessels show hyperplastic or 
obliterative endarteritis, and because of these vascular changes, the gumma, 
sometimes early, but especially in its later stages, shows mucoid degeneration 
and central caseation necrosis. The gumma proper is surrounded by fibro- 
connective tissue in which there are usually to-be seen imperfect new blood- 
vessels. 

Microscopically, an early gummatous lesion is a solid, either firm or soft, 
generally rounded mass which, on cross-section, is yellowish or grayish in 
color. When interference with its blood supply occurs, it rapidly undergoes 
central caseation necrosis, and when incised or when it ulcerates spontaneously, 
it discharges a characteristic thick, yellowish, usually sterile, necrotic material. 
Frequently the contents of the lesion are not completely necrotic at the time 
of evacuation, and in such cases, a softened core of yellow tissue remains be- 
hind for a few days, but its attachments soon become liquefied and the mass 
then usually comes away en masse, leaving a clean-cut cavity lined by a thick- 
ened membrane or cortex, the surface of which tends to be regularly rounded 
and smooth. The ulcer or cavity left by the lesion may be shallow, but is 
frequently deep, the floor in the latter case sometimes consisting of the ex- 
ternal surface of the subjacent muscular plane. In such cases, the floor is 
frequently as clean as if a careful artificial dissection of the muscles had been 
performed. 

Clinically, a cutaneous or subcutaneous gumma is a painless lesion unless 
it has undergone secondary infection with the ordinary pyogenic bacteria, in 
which case it can only with difficulty be differentiated from those abscesses 
representing infected hematomas. In the case of gumma with secondary in- 
fection, the differential diagnosis from infected hematoma is especially diffi- 
cult because in most cases both lesions present a history of previous trauma. 

Cutaneous and subcutaneous gummas may occur on any part of the body. 
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Fig. i. — L. S., aged twenty-four years. Cutaneous gumma inner cantus right eye. 
weeks. Wassermann — strongly positive. Ulcer healed under active antiluetic therapy 


Duration-two 
in four weeks. 
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I have seen them on the face, neck, breast, abdomen, arms, hands, legs and 
feet. The accompanying photograph of such a lesion near the inner canthus 
of the eye is an example of a rare location. (Fig. I.) Incidentally, it so 
happens that I have under observation and treatment at the present time 
three cases in which the lesion occurred on the same portion of the upper 
extremity: viz., just above the left elbow on the inner surface of the arm. 
Two of these lesions I have been able to observe throughout virtually their 
entire development. I first saw them as small, firm, non-tender nodules 
freely movable beneath the skin. They gradually increased in size, the skin 
over the surface of each gradually became somewhat reddened, but still not 
acutely tender or painful, and they ultimately broke through the skin. The 



Fig. 2. Fig. 3. 


Fig. 2. — H. S., aged thirty-six years. Subcutaneous gumma left arm, inner aspect, just above 
elbow. Began as slightly painful swelling four days ago: progressive enlargement under home treat- 
ment to “bring it to a head.” Penile ulcer, presumably chancre, two years ago. Wassermann — 
strongly positive. Note necrotic gumma still in situ and compare with Fig. 3. 

Fig. 3. — Same patient as Fig. 2, two days later. Attachments of gumma have become liquefied and 
entire gumma has been lifted out with forceps. Base consists of superficial surface of muscular plane. 
Lesion healed completely in three weeks under antiluetic therapy. 

accompanying photographs show two stages in the development of one of 
these lesions after ulceration had occurred. In the first (Fig. 2) the gumma 
is still in situ, attached loosely to the base of the ulcer, soft, yellow and friable. 
The latter photograph (Fig. 3) was taken three days later and shows how 
cleanly the necrotic gumma came away, leaving the underlying muscles com- 
pletely exposed. 

As a rule, cutaneous gummata heal rather rapidly under the influence of 
anti-syphilitic treatment. When actively treated, it is distinctly unusual for 
the lesion to remain open for more than two or three weeks, the time interval 
depending in large part upon the extent of the lesion, particularly the surface 
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area destroyed. The arsenobenzols and mercury sometimes serve to effect a 
cure in the absence of iodide medication, although the iodides are, of course, 
indicated in most cases, and I have seen these lesions heal on what is col- 
loquially known as “mixed treatment” ; via., a prescription for oral adminis- 
tration containing mercury in the form of bichloride and iodine in the form 
of potassium iodide — a form of treatment which, to say the least, is not very 
efficacious. 

Peculiarly, cutaneous gummas,- when they occur below the knee and break 
down to form luetic ulcers, frequently do not behave like similar lesions else- 
where but show a remarkable tendency to become chronic. Not all such ulcers 
behave thus, for not infrequently patients under treatment for chronic syphi- 
litic leg ulcers give a history of the occurrence of previous similar lesions 
situated either at the same site or in an adjacent locality which apparently 
presented the same type of onset and clinical characteristics but healed under 
the influence of simple home remedies or simple local applications prescribed 
by druggist or doctor. 

The reason for the general chronicity of syphilitic leg ulcers is not readily 
apparent, but considering the fact that syphilis shows an especial predilection 
for the blood-vessels, and that syphilitic leg ulcers usually occur in persons 
of middle age or older, it seems highly probable that the chronicity of these 
lesions is dependent upon precisely the same factors which produce chronic- 
ity in varicose, tuberculous, and callous leg ulcers — factors which are not de- 
pendent upon the immediate cause of the lesion but are more or less fortui- 
tous and have to do with the anatomical and pathological peculiarities of the 
lower extremities. These peculiarities have been discussed so often in con- 
nection with the so-called callous ulcer that they need not here be considered 
at length. The formula (i) weakened veins, (2) scanty musculature, and 
( 3 ) P oor blood supply, was so familiar to Coues, 7 even in 1912, that he had 
grown tired of it. Likely enough, these three factors do not explain the mat- 
ter satisfactorily, but I have no better to offer. 

However, of this I am sure, that legs afflicted with chronic luetic leg ulcers 
frequently show tissue changes apart from the ulceration itself, which can 
best be explained on the basis of underlying vascular disturbances. I refer 
particularly to pigmentation, various skin rashes, and alopecia on the surface, 
and periphlebitis, ossification of soft tissues, periostitis, osteitis, and arthritis 
in the deeper structures. These changes have been noted by Wright 8 and 
others as more or less characteristic of legs afflicted with chronic leg ulcers of 
other sorts. 

At this point, some further mention should be made of the feasibility of 
using periostitis of the tibia and fibula as a differential point in the diagnosis 
of luetic leg ulcers. According to Coues, 7 Post was the first author to point 
out the predilection of syphilis for producing periostitis of the tibia rather 
than other bones. At all events, periostitis of the tibia has come to be recog- 
nized as one of the well-known diagnostic signs of the disease, and many 
authorities place great store by it. It would seem reasonable, therefore, that 
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one of the ways in which to determine whether or not a given ulcer is luetic 
would he to examine a skiagram of the extremity for evidences of tibial 
periostitis. Unfortunately, however, there is a difficulty in the way of this 
simple diagnostic procedure in that it seems to have been demonstrated by 
many observers that any ulceration of the leg which has persisted long 



Fig. 4. Fig. 5- 

Fig. 4. — S. T., aged fifty-four years. Cutaneous gumma right leg, anterior aspect, junction middle 
and lower thirds. Duration — five days; opened with a needle. Note circular contour, perpendicular 
margin, surrounding oedema due to secondary pyogenic infection. Patient has definite periostitis ot 
both tibias, more noticeable in right tibia. Patient father of six children, only one living. Wassermann 
— negative. Indefinite history of (passible) primary lesion many years ago. 

Fig. 5. — P. G., aged thirty-nine years. Multiple gummas of left leg. anterior aspect, junction 
middle and lower thirds. Duration of lesions — three months. History of penile ulcer, presumably 
chancre seventeen years ago. Wassermann — strongly positive. These lesions approach the type usually 
regarded as classical. 

enough is associated with periostitis of the underlying bones, whether the 
ulcer is luetic or not. This observation has now been made by a sufficient 
number of observers to establish its truth beyond reasonable doubt. 
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The earliest description of these changes which I have been able to find 
and perhaps also one of the most rational and complete is that by Cones, 7 in 
1912. He says that "long-continued ulceration of the leg, whether varicose, 
specific or undetermined, is often accompanied by extensive changes in the 
long bones, often only demonstrable by radiographs. These changes may be 
specific or non-specific.” Morris 9 described bone changes as well as changes 
in the blood-vessels and lymphatics in non-syphilitic ulcers. Carp, 10 in 1921, 
described productive periostitis in connection with non-specific ulcers. He 
regarded this periostitis as due to a low-grade infection derived from the 
ulcer. The infection, he thought, might presumably occur either by direct 
extension of the inflammatory process or by way of the lymphatics, especially 
those which accompany the blood-vessels which supply the bone. Carp says 
that if the non-specific infection in any chronic ulcer "has persisted long 
enough, there is an extensive productive periostitis of either the tibia or the 
fibula, or perhaps both. If the ulcer is on the tibial side of the leg, low down, 
it will be noted that the periostitis is perhaps more marked immediately be- 
neath the ulcer, but this is not necessarily true. There may be more evi- 
dence of it, rontgenoscopically, at the upper end of the tibia and, strange to 
say, involvement of the periosteum of the fibula. This productive periostitis 
at points distant and opposite to the ulcer is quite characteristic.” He included 
reproductions of illustrative skiagrams. Skiagrams of extensive periostitis 
of the left tibia and fibula associated with osteophytic masses penetrating the 
interosseous ligament between the two bones are reproduced by Eloesser 2 from 
the case of a sixty- five-year-old man suffering from an ischemic ulcer, the 
result of a localized patch of arteriosclerotic gangrene. Coues 7 thought' that 
he could differentiate between cases of syphilitic and non-syphilitic periostitis. 
In the syphilitic cases, he found that the fibula was as likely, perhaps more 
likely, to be affected by periostitis as the tibia, and he stated that he accord- 
ingly attached great diagnostic significance to "roughening and thickening 
of any considerable part of the fibula.” . . . "Roughness, general thickening, 
and much increased density of bone through a considerable length of bone are 
most suggestive of syphilis.” 

Although it would be very convenient indeed to have some entirely reli- 
able means of differentiating syphilitic from non-syphilitic bone lesions, my 
own experience indicates that none has yet been devised. Indeed, one of the 
most harassing problems with which one can be confronted is the rontgeno- 
logical differentiation between syphilis of bone, the so-called “sclerosing 
osteomyelitis of Garre,” and certain varieties of early bone sarcoma, espe- 
cially the periosteal sarcoma. I have examined a rather large number of skia- 
grams of legs in this series of cases with this point in mind, and have come 
to the following conclusions: (1) Not all leg ulcers which are both clinically 
and serologically luetic show' definite periostitic changes of the underlying 
bones; (2) when such periosteal changes do occur, the syphilitic cases present 
an appearance virtually identical with that of the non-syphilitic cases in many 
instances; (3) when periostitis is demonstrable in legs with recent ulceration, 
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especially when the periostitis involves both bones of the leg, the presumption 
is that both processes are luetic. This is especially true if periosteum and 
underlying cortical reactions blend homogeneously on the skiagram. 

Influence of Trauma . — Trauma is generally conceded to be a predisposing 
cause of luetic as well as other varieties of chronic leg ulcers. This has been 
mentioned particularly by Coues. 7 In the present series of cases, a history 
of definite preceding trauma was obtained in 43 per cent, of the cases. The 
type of trauma varied somewhat but appears usually to have been of more 
than usual severity. It was occasioned in different cases by a sliver of wood, 
a dog bite, a train wreck, an automobile wreck, striking the leg with a 
hatchet, falling against a hot furnace, spilling hot ashes on the legs, and 
the like. Of course, the legs are portions of the body especially exposed 
to trauma, and accordingly the role of injury as a predisposing factor should 
not be interpreted too closely. It seems, however, that devitalization of tissue 
might very likely precipitate gumma formation inasmuch as it would serve 
as only another example of the appearance of a local manifestation of systemic 
disease at a “locus minoris resistentiie.” 

THE RELATIVE DIAGNOSTIC IMPORTANCE OF A HISTORY OF PREVIOUS ULCERA- 
TION ON THE GENITALIA AND THE WASSERMANN REACTION 

The statistical survey of the group of cases under discussion indicates 
that a primary penile ulcer, presumably syphilitic, occurred in 66 per cent, 
of the cases, only 44 per cent, being negative with respect to a history of 
a primary penile ulceration. The Wassermann reaction, on the other 
hand, would seem to he of much less significance; thus the ordinary hospital 
Wassermann reaction was positive in 3 7 per cent, of the cases, negative 
in 63 per cent. There is, of course, a very real danger in interpreting Wasser- 
mann-negative reactions too closely in any series of routine hospital cases. 
This is because there are many modifications of the Wassermann reaction 
which are in more or less common use in the hospitals throughout the 
United States, some of which are more sensitive and some less sensitive. 
When using the more sensitive reactions, scrupulous care must be exercised in 
the technical performance of the test lest false positive reactions inadvertently 
be obtained. In order to avoid such false positive reactions when using a sen- 
sitive variant, scrupulous care must be taken in the preparation and handling 
of reagents, and a relatively higher degree of intelligence and skill must be 
consequently required of the technician responsible for the performance of 
the test. Unfortunately, in hospital practice the technic of the Wassermann 
reaction is burdensome, and the source of revenue for the defraying of the 
expenses incident thereto so inadequate that it is not always possible to em- 
ploy the most highly specialized technicians for this purpose. Consequently, 
it is rather customary, especially in the larger institutions, to select some 
modification of the Wassermann reaction, which is not particularly open to 
the danger of false positive reactions, and this sacrifice in the delicacy of the 
test undoubtedly and of necessity interferes with the detection of moderately 
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weak reactions, which, if detected, might be of clinical significance when 
scrutinized in the light of clinical findings by an astute and caieful piacti- 
tioner. It is, therefore, quite possible that the incidence of positive Wasser- 
mann reactions in such a series as this might be increased somewhat by 
the employment of a more highly sensitive serological reaction. The author 
feels sure, however, that not even the most sensitive of such tests would in- 
crease the percentage of positive reactions in cases of luetic ulcer by any con- 



Fig. 6. Fig. 7. 

Fig. 6. — F. L., aged forty-one years. Cutaneous gumma of the right leg, lower third, antero- 
medial aspect. Duration of lesion — six weeks. History of penile ulcer, presumably chancre, twenty 
years ago. Shape irregular in spite of duration, little evidence secondary infection, surrounding skin 
relatively normal. Wassermann — strongly positive. 

Fig. 7. — E. B., aged twenty-seven years. Cutaneous gumma junction middle and lower third 
right leg, posterior aspect. Duration- — six months. Began as a “pimple” which within three days 
became markedly swollen and reddened and was “opened by a doctor at the hospital with a knife.” 
Active antiluetic therapy has failed to induce healing. Wassermann — weakly positive. Note irregular 
contour. Absence of reaction in surrounding skin; preservation of relatively typical appearance due 
to prevention of secondary infection. Regular out-patient care at hospital. 

siderable amount, certainly not to such an extent as to make the percentage 
of positive reactions approach one hundred. 

Further evidence in support of the greater reliability of the history over 
the "Wassermann reaction is the fact that of those cases in which there was a 
disagreement between the history and the Wassermann reaction, those cases 
presenting a positive Wassermann reaction and a negative history representecf 
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only 38 per cent, of the cases, whereas those cases with a positive history 
and a negative serological reaction represented 62 per cent, of the cases. 

Chronicity . — In only 29 per cent, of the cases had the nicer been 
present for one month or less ; in 45 per cent, of the cases, two months 
or less; in 53 per cent, of the cases, three months or less; and in 65 per 
cent, of the cases, six months or less. Exactly one-quarter of the cases, 
i.c., 25 per cent., had been present for more than one year; 12 per cent, 
had been present for more than five years. The duration of the oldest ulcer 
at the time of coming under observation was twenty-five years. There 
were five cases in which the duration had been twenty years or more. 

In connection with these observations on the duration of the ulcer at 
the time of its initial observation in the clinic, an attempt was made to deter- 
mine some correlation between the size of the ulcer and its duration. The 
surface area of the various ulcers was carefully computed, and the results 
were tabulated on coordinate paper with these values as ordinates and the du- 
ration of the lesion as abscissae. The result was a typical “scatter” curve 
in which no correlation whatever could be demonstrated. 

Age and Sex Incidence . — There is apparently universal agreement that 
the luetic ulcer is characteristically a manifestation of so-called “tertiary 
syphilis,” and for this reason, the affection should be virtually a disease of 
mature individuals, inasmuch as syphilis is, to all intents and purposes, a 
venereal disease and is consequently contracted as a rule during the period 
of maximal sexual activity. 

Possibly the age incidence in the particular series of cases which are here 
reported is not exactly representative of a cross-section of the general popu- 
lation, partly because of the sexual precocity of the Negro in general and 
partly because of the extremely great prevalence of the disease among the 
Negroes in this locality in particular. On the other hand, as Broeman 5 very 
properly says : “Luetic ulcers may develop in young persons who are victims 
of congenital syphilis.” Of the frequency with which this actually occurs 
with respect to ulcers on the leg, I have been unable to convince myself, but 
I have seen gummas of other parts of the body in presumably “innocent” 
young boys on numerous occasions, and partly for this reason, I am inclined 
to regard many cases of leg ulcer in young individuals as probably “innocent,” 
even though the age of the subject is not such as to preclude the possibility 
of contact infection in the usual manner. In favor of this idea also is the 
fact that luetic ulcers occur as an extremely late manifestation of the disease; 
a matter to be discussed in more detail presently. 

The average age incidence in the present series of cases was 39.8 years. 
By decades, the percentage distribution was as follows: 

Per cent. 

• • 13 
.. 6 
.. 4 


Per cent. 


0-10 0 51 60 

7 61-70 

21— 30 21 7t~So 

31—40 2 3 81— go 

41-50 2 5 
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The youngest patient in the series was fifteen years of age, the oldest 
eighty-two years of age. 

These figures amply illustrate the fact that the chronic luetic leg ulcer is 
characteristically a disease of middle life, though it occurs both in youth and 
in old age. The age incidence of the lesion lends considerable support to the 
idea that one of the predisposing factors in the development of this form of 
ulcer is degenerative changes in the peripheral vascular system. Further- 
more, although the changes just stated may have something to do with the 
matter just now to be mentioned, it is interesting to note that, as local mani- 
festations of systemic syphilis go, the leg ulcer shows an unusually long latent 
period of development; a long period of time usually elapses between 
the appearance of the initial lesion and the development of the ulcer. Broe- 
man 5 expressed the matter, though hardly strong enough, when he said that 
luetic ulcers occasionally develop soon after the development of the primary 
lesion or in young persons who are victims of congenital syphilis, but more 
frequently they occur late in the course of the disease. “They usually occur 
between the third and sixth year of the disease, but may begin at any time 
after the second year.” Ochsner and Garside* 3 say that whereas luetic ulcers 
may occur at any time during the course of the infection (presumably these 
authors mean during the tertiary stage of the disease), they usually do not 
occur until two years after the initial lesion. In this series of cases, the aver- 
age duration of time between the appearance of the initial lesion and the 
appearance of the ulcer in those cases in which the time interval could be 
computed with some accuracy was 16.3 years. In no case was the duration 
of time less than one year, in only 31 per cent, of the cases was. there 
an interval of time of ten years or less, whereas in 69 per cent, of the cases, 
the latent period was ten years or more. 

The universal teaching is that luetic ulcers are more common in the male 
than in the female, and this is in accord with what might be expected in view 
of the fact, also universally recognized, that syphilis itself is more frequently 
encountered in the male than in the female. Unfortunately, inasmuch as the 
clinical material from which the present series of cases was selected was en- 
tirely male, I have nothing new to add on this phase of the subject. White, 1 
however, in a series of sixty-nine cases of chronic leg ulcer observed by him 
over a series of several years, found that of fifty-five cases in females, only 
five were judged syphilitic, and of fourteen cases seen in males, six were 
judged syphilitic. This is in accordance with the view shared by many ob- 
servers that, although leg ulcers in general occur more frequently in the fe- 
male than in the male, the syphilitic leg ulcer is particularly an affection of 
males. 

It seems to be a common belief that syphilitic ulcers occur most frequently 
on the upper third of the leg. I have been unable to determine the source 
of this notion, but I cannot help feeling that it represents tradition rather 
than accurate observation inasmuch as in those published reports in which 
statistics can be found, there seems to be little substantiation for the idea, 
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and in my own experience, as reflected b} r the present study, it is by no means 
the case. 

Steel 11 states that syphilitic ulcers are most common on the upper, outer 
half of the leg, but gives no statistics. Also Ochsner and Garside , 6 without 
quoting statistics, say that “as gummata occur more frequently in the upper 


-p * t - , 



Fig. 8. — F. C., aged twenty-eight years. Cutaneous gumma dorsum foot 
just above base right fifth toe. Duration — three months. Typical appear- 
ance. Note also linear ulceration just above ankle — also cutaneous gumma. 

Duration — one week. Patient was bitten by “ground rattler” at site of first 
lesion: as charm against poisoning, has worn tightly tied piece of bright- 
colored string at place of secondary ulceration. Wassermann — strongly 
positive. 

third of the leg, it is at this site that syphilitic ulcer is most likely to occur." 
Broeman 5 is a little nearer to what seems to be the truth, still quoting no 
figures, when he says that all luetic ulcers have a predilection for the region 
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about the joints, the most frequent site therefore being the knee, hut adds 
that a reasonably large number occur in the region of the ankle — or in an- 
other place, “any part of the leg” may he involved, the “calf of the leg 
usually,” though “the region of the knee” is most characteristic. 

Goodman, 12 on the other hand, presenting a definite series of sixty-four 
cases of chronic leg ulcer, apparently all of which occurred on the lower 
parts of the legs, found thirteen ulcers of the twenty-five which occurred on 
the right leg to he associated with a positive Wassermann reaction and six 
(or eight) of the twenty-six ulcers which occurred on the left leg also asso- 
ciated with a positive Wassermann reaction. Wright 8 is alone in stating what 
I have for some time been convinced is true, that even the definitely specific 
spiroclxetal ulcers of syphilis have a proclivity for the same area of the leg 
as the varicose or “indolent” ulcer. 

In the present series of ioo syphilitic ulcers, only one case (i per cent.) 
occurred in any part of the upper third of either leg. In tabulating the re- 
maining ninety-nine cases, the legs were arbitrarily divided into middle and 
lower thirds from above downward and into four segments circumferentially 
— anterior, posterior, medial, and lateral. In the middle third, of the leg 
occurred 19 per cent, of the cases, in the lower third 71 per cent., and on the 
foot 9 per cent. The circumferential distribution, considering both legs to- 
gether and omitting fractions of a per cent., was as follows r 


Middle Third Distribution 

Per cent. 


Anterior .' 40 

Posterior 10 

Medial 20 

Lateral 30 


Lozuer Third Distribution 

Per cent. 


Anterior 32 

Posterior 10 

Medial 32 

Lateral 26 


Goodman, 12 in an effort to discover whether the location of leg ulcers- 
could he made to serve as an important point in the differential diagnosis, 
collected a series of sixty-four consecutive unselected cases from the surgical 
out-patient department of Bellevue hospital ; apparently he included only ulcers 
which occurred on the lower parts of the leg. He found twenty-five cases 
with ulcers of the right leg, twenty-six with ulcers of the left leg, and thirteen 
with ulcers of both legs. In those cases with ulcerations of the right leg, a 
positive Wassermann reaction was obtained in thirteen of the twenty-five 
cases. In those cases with ulcerations of the left leg, a positive Wassermann 
reaction was obtained in six of the twenty-six cases, hut two additional cases 
presented “slightly” positive reactions. In those cases presenting bilateral 
ulcerations, only two presented positive Wassermann reactions. Goodman 
concludes that “ulcers of the right leg are more apt to he syphilitic than those 
of the left leg, when the ulcers are limited to one leg.” 

Goodman very properly points out that there seems to he no good a priori 
reason why gummas should show any special predilection for the right leg, 
whereas there is very good reason why ulcers of the left leg should predomi- 
nate in any unselected series of cases : viz., the predominance of varicosities, 
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and hence varicose ulcers, on the left lower extremity. In Goodman’s series, 
syphilitic ulcers were uncountered twice as frequently on the right leg as on 
the left. 

In the present series of cases, there is incomplete confirmation of Good- 
man’s contention and little evidence at all to support the view that syphilitic 
ulcers are usually or characteristically bilateral. Thus, the right lower ex- 
tremity was affected in 57 per cent, of this series of cases, and the left lower 
extremity in 43 per cent, of cases. In two instances bilateral ulcers were 
seen, but in both of these cases the ulcers were neither bilaterally symmetrical 
nor comparable in size. 

I distinctly remember having seen in my past experience a certain number 
of cases of bilateral involvement in cases presumably syphilitic, but I feel 
sure such a condition is the rare exception rather than the rule, as this 
tabulated series indicates. In extenuation of the notion of bilaterality, it 
should probably be added, however, that a not infrequent finding is the occur- 
rence of an open syphilitic ulceration on one extremity and a scar of a healed 
ulcer on the opposite extremity. In such cases, I have been in the habit of 
assuming that the scar represents a healed lesion of syphilis. This conclusion, 
however, I have never been able to substantiate by definite evidence. I doubt, 
in the light of the results in the present series, whether too much emphasis 
should be placed on the right-sidedness of luetic leg ulcers inasmuch as the 
preponderance of these ulcers on the right leg was really not very great. 

Size and shape . — Probably the commonest teaching with respect to the 
size and shape of luetic ulcers is that they are small and usually multiple and 
they tend to show a crescentic shape or arrangement. Thus Strickler 13 
states that the syphilitic ulcer presents “an arrangement suggesting a segment 
of a circle.” Ochsner and Garside 0 mention the multiplicity of these lesions 
and the crescentic appearance. Broeman 5 mentions also their multiplicity, 
but gives their shape as characteristically round. He says that the typical 
luetic ulcer consists of “thickly studded patches of ulcers” ; the individual 
lesions vary in size from that of “a pea to that of a hen’s egg or larger.” 

In the present series of cases, 35 per cent, of the lesions were multiple 
and 65 per cent, single. Of the 35 per cent, which were multiple, 26 per 
cent, showed two ulcers and 9 per cent, showed three ulcers or more. The 
average size, according to rough estimations, considering only the largest 
ulcer in those cases in which the ulcers were multiple, was 5.27 square inches. 
Twenty-nine per cent, showed a surface area of one square inch or less; 62 
per cent., of two square inches or. less; 71 per cent., of three square inches 
or less; 9 per cent., of between five square inches and ten square inches; 11 
per cent., of ten square inches or more. Accessory ulcers were much more 
uniform in size, averaging one-half square inch. I11 by far the largest per- 
centage of cases the ulcers were round or oval in shape. The remainder were 
irregular — sometimes very irregular. I can remember having seen very few 
luetic ulcers which could be properly called crescentic; certainly no instance 
occurred in this series. 
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Undoubtedly there is some truth in Ochsner and Garside’s 0 contention 
that the size of luetic ulcers depends upon the amount of secondary infection 
which has occurred and the duration of that infection. Everyone who has 
had much contact with these lesions knows that they increase markedly and 
rapidly in size when neglected. On the other hand, it is equally true that this 
size may be variable from the outset, depending upon the size of the gumma 
to which the ulcer is secondary. It has been my good fortune on many occa- 
sions to watch the formation of these lesions from the stage of early gumma 
formation, and it is certainly true that not all gummas on the leg or on any 
other part of the body are of uniform or even nearly uniform size at the time 
they liquefy and ulcerate. 

Appearance of floor, edge, and surrounding skin . — The floor of the 
syphilitic leg ulcer in the earliest stages of the lesion is smooth. In thbse 
cases in which the gumma from which the ulcer originated was subcutaneous, 
the floor may consist of the external surface of the underlying muscles and, 
as previously mentioned, the muscle fibres may be seen as distinctly as if they 
had been exposed by careful dissection. In those cases in which the gumma 
was originally cutaneous rather than subcutaneous and in those locations in 
which the subcutaneous fat is thick, the floor of the ulcer 1 may consist of 
subcutaneous fat. In this case, the floor is smooth as before hut covered by a 
thick, distinctly’- yellow, slime which may he torn away in shreds but is ex- 
tremely tenacious and stringy. As the lesion becomes older, the appearance 
of the base of the ulcer is apt to become altered by secondary infection or by 
vigorous or abortive attempts at granulation tissue formation. Unless sec- 
ondary infection becomes marked, the secretion from the luetic ulcer is apt 
to be thin, grumous and relatively scant. 

The edges of the luetic leg ulcer present a “punched'OUt” appearance 
which is very characteristic. The gumma in which the ulcer originates sepa- 
rates from adjacent tissue cleanly, leaving an ulcer wall or edge which is 
roughly perpendicular to the skin surface. 

The skin surrounding a luetic ulcer early presents a relatively unaltered 
appearance. There may he slight redness in case secondary infection has 
occurred, hut pigmentation, eczema, and excoriation of the surrounding skin 
do not usually appear except as a result of long-continued irritation by secre- 
tions from the lesion. 

Treatment . — As probably everyone will agree, the treatment of the 
chronic syphilitic leg ulcer is partly medical and partly surgical and as in 
many another therapeutic problem on the boundary line between medicine and 
surgery, it is difficult to say where the proper usefulness of medicine ends 
and the advisability of surgical attack begins. 

Medical treatment . — All will probably agree on the importance of medical 
treatment for the systemic disease, even those who feel that the influence 
of this treatment on the local lesion may not be great. As previously men- 
tioned, my personal experience leads me to the conviction that anti-syphilitic 
treatment is by no means all that is required in the majority of cases. In 
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those cases which occur in young individuals, it may be rapidly and com- 
pletely curative, hut in older individuals in whom secondary changes have 
occurred in the blood-vessels of the extremities, it may induce relatively little 
healing. Certainly I cannot agree with those who think that vigorous anti- 
syphilitic treatment is specific, for these lesions and failure of the lesions to 
heal promptly under such therapy is an adequate reason for questioning the 
correctness of the diagnosis. 

An extended discussion of the principles and practice of anti-syphilitic 
therapy need not be attempted in this connection. The literature on the sub- 
ject is stupendous and the opinions of authorities do not coincide in some 
major and many minor matters. The arsphenamines and mercury have so 
far commended themselves to the profession as to have virtually come into 
universal use as anti-syphilitic therapeutic agents. Arsenic has been in more 
or less constant use in the treatment of syphilis from the time of Fallopius 
(1523-1562), first in the form of ordinary white arsenic (arsenious acid), 
then as Fowler’s or Donovan’s solution, still later as atoxyl (sodium para- 
aminophenylarsenate), and since 1910, as salvarsan and neosalvarsan (the 
arsenobenzols). 

With respect to the relative efficiency of salvarsan and neosalvarsan, my 
experience leads me to believe with Burke 14 and others that there can be no 
question but that salvarsan is a more powerful spirocheticide than neosal- 
varsan. This fact was impressed upon me originally while a surgeon in the 
United States Navy. On shipboard, neosalvarsan was the only preparation 
available ; at shore stations salvarsan alone was used ; the superiority of the 
treatment ashore was beyond question. The same fact has been illustrated 
more recently in a serological study* in which the Kahn precipitation reaction 
was performed on a rather large series of unselected cases for purposes of 
statistical survey. Those cases in the group which were not under active 
treatment at the time but had previously been treated with neosalvarsan al- 
most invariably presented a positive reaction regardless of the number of 
doses of the drug given or the time interval between the last injection and 
the performance of the test. 

Mercury is a therapeutic agent so universally accepted as to need no 
especial mention. 

Bismuth, a younger agent therapeutically, seems to be gaining increased 
confidence in the profession with the passage of time and appears definitely 
to belong in the category of valuable anti-syphilitic* drugs. 

Wallace, 15 of Dublin, in 1836, was apparently the first physician to use 
iodine in the treatment of syphilis, but Ricord 10 popularized the use of the 
drug in the treatment of the disease in its tertiary stage. This drug differs 
from those named previously in that it is not of value as a combatant of the 
syphilitic infection per se. Burke 14 says in this connection : “It cannot be too 
strongly insisted upon that iodine and the iodides possess no treponemicidal 
power. . . . Neither iodine nor its salts are treponemicides. Their real func- 


* Unpublished. 
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tion lies in their power of breaking down the fibrous-tissue fortifications be- 
hind which, especially in late and endosyphilis, the organism has established 
itself. Iodides are solvents of fibrous tissue.” With the discussion of the ra- 
tionale of iodine medication, therefore, the subject of discussion changes 
from the systemic disease to the local lesion. 

The pathology of syphilitic ulcers has already been discussed and the 
reaction by which fibrous connective tissue comes to surround the lesion and 
interfere with the blood supply and the healing process in general has been 
mentioned. The value of iodine medication in the healing of luetic ulcers, so 
far as it is certainly known, is in direct proportion to its ability to release this 
fibrous connective-tissue fortification and allow the formation of healthy 
granulation tissue and the speeding of new epithelial covering from healthy 
marginal skin. It requires but a moment of reflection on the histological pic- 
ture of the lesion to realize that the drug is likely to be of most value in the 
earlier lesions in which the amount of fibrous tissue is not great, since it is a 
matter of common knowledge and experience that no drug can be relied upon 
to correct extensive histological changes. Furthermore, it has been the ex- 
perience of the author, and doubtless the experience of most or all of those 
who have had any considerable experience with luetic ulcers, that ordinary 
doses of iodine are of little or no value, even in lesions in which there is a 
relatively small amount of fibrosis. 

By ordinary doses is meant the equivalent of five, ten or fifteen grains of 
potassium iodide three times per day. To be sure, doses of this size can con- 
veniently be used at first to determine the possible sensitivity of individuals 
to iodides and to accustom them to the regime of iodine therapy, but to make 
iodide therapy effective, it is usually necessary to increase such doses many- 
fold. It has been the author’s practice to prescribe a saturated solution of 
potassium iodide by mouth in initial doses of ten, or, more frequently, fifteen 
minims three times a day, dissolved in water or preferably in milk, three- 
quarters of an hour to an hour after meals (in order to minimize the irritant 
effect of the drug on the gastric mucosa) and then to increase the dose by 
several drops at intervals of two or three days until the patient takes three 
times a day from sixty grains of potassium iodide upward. It might be sup- 
posed that such doses would predispose to the rapid development of iodism, 
but experience indicates that such is actually not the case. On the contrary, 
individuals who are seemingly intolerant to the smaller doses of the drug 
frequently find no difficulty in taking and assimilating the larger doses without 
toxic effects of any kind. Some of the author’s patients have taken and are 
taking between i and 200 grains of potassium iodide three times a day in 
this manner. Doses of 500 to 1,000 grains three times a day can be taken at 
least by certain patients if such doses seem to be warranted. Such doses are 
rarely or never indicated for patients with syphilitic leg ulcers but are quite 
routinely given in cases with actinomycotic infections, a fact which is here 
mentioned simply to substantiate the feasibility of using relatively large doses 
of the drug. 
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Lately I have been using sodium iodide intravenously in some cases. The 
series of patients from which the particular cases under discussion were taken 
are the poor and indigent, not to add the ignorant and slovenly. The cost of 
potassium iodide in the case of some of these patients is a serious financial 
burden and in some cases is actually prohibitive. Although it has usually 
been possible for those without financial means of their own to procure the 
drug through charitable sources without cost, nevertheless the amount procur- 
able at any one time has invariably been so small as to discourage the patient 
in replenishing his stock as it became exhausted. The result has been that in 
some cases I never could feel quite sure that although the drug had been 
ordered, it had been actually procured and taken by the patient according to 
instructions. Accordingly, in those cases in which I had reason to believe 
that the iodine medication was not being scrupulously followed, I have adopted 
the intravenous method. Smaller doses have been given in the beginning, but 
the average therapeutic dose is the contents of a twenty-cubic centimetre 
ampoule of sodium iodide in 5 per cent, solution ; i.e., about thirty-three grains. 
The injection is, of course, made under aseptic precautions and proceeds very 
slowly. To insure this latter state of affairs, I prefer to inject with a small 
hypodermic needle. In a few cases, I have seen syphilitic ulcers heal promptly 
under intravenous iodide therapy, although they had been quite resistant to 
treatment per os. 

Adequate anti-syphilitic treatment, i.e., the adequate usage of the 
arsphenamines, mercury, bismuth and the iodides, does not by any means in- 
variably lead to marked improvement in the local lesion. I have seen recent 
ulcers in patients with strongly positive serological reactions heal very kindly 
and rapidly under the influence of vigorous treatment by these drugs. I 
have seen ulcers of longer duration in syphilitic patients improve slightly 
under such medication, and I have seen other ulcers, both of long and short 
duration, which appeared to be absolutely uninfluenced by the anti-syphilitic 
treatment, in spite of the fact that they were definitely luetic by every rule 
of diagnosis. Although, therefore, anti-syphilitic treatment and the use of 
iodides in large doses is indicated in every case of syphilitic ulcer or suspected 
syphilitic ulcer, the results of such medication may or may not be satisfactory. 
In my experience, I have found that in only a relatively small proportion of 
really chronic cases could this form of medication, no matter how vigorously 
pushed, effect a cure of the lesion. If it were not so, there would be no ex- 
cuse for the considerable literature which has grown up on the subject of 
therapy. 

Local treatment . — Local treatment of syphilitic ulcers is designed to ac- 
complish one or the other or both of two ends: (1) To control secondary 
infection, and (2) to promote healing. 

Because of the fact that the syphilitic ulcer is a relatively painless lesion, 
that it occasions no incapacitating disability, and that it may not be unduly 
large at first, patients in straitened circumstances, patients possessed of 
limited intelligence, and those careless in matters of personal hygiene, fre- 
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quently undertake the treatment of the early lesion themselves, and only after 
they have exhausted their own resources and those of their immediate and 
sometimes more distant acquaintances, may they present themselves to a phy- 
sician for treatment. For this reason, most syphilitic ulcers at the time they 
first come under observation present all the manifestations of secondary in- 
fection. For the same reason, many of these lesions also present a thickened, 
indurated, fibrotic base and edges ; in short, a picture not essentially differ- 
ent from that of the so-called “callous” ulcer. ' It is only by carefully rational- 
izing the local treatment with reference to the specific ends to be accomplished 
that one can hope to achieve ultimate success. 

To those of limited experience and, to some extent, also to those who 
have grown weary in the treatment of chronic leg ulcers, the selection of 
suitable medicinal agents and the technic of the application of those agents to 
the local lesion may seem of considerable importance. There are still many 
who talk and write enthusiastically about salves, ointments, lotions, pastes and 
powders. I have yet to see the more commonly used and better known of 
these agents do any gross harm, but I have tried numbers of them and have 
seen many different preparations used by others without improving the 
patient’s condition at all, and this in spite of the fact that the patient’s reaction 
was almost invariably in favor of the preparation most recently used in his 
case. The patient with the chronic leg ulcer almost constantly has an opti- 
mistic attitude, and I believe that it is in some part, at least, the contagion of 
this attitude which has prompted the enthusiastic endorsement of such prepa- 
rations by the medical profession itself in the past. 

If these agents are used for their germicidal value, the confidence of the 
person who uses them is almost certainly misplaced. It is now pretty gener- 
ally accepted that effective germicides destroy the tissue of the -host with the 
same measure of avidity with which they destroy the bacterial invaders, and, 
indeed, were it not so, germicides applied to surfaces are capable, in the very 
nature of events, of destroying only the surface bacteria. These bacteria, 
furthermore, are precisely those bacteria which cause no real harm, only those 
bacteria which have been engulfed by actively motile polymorphonuclear leu- 
cocytes and have been carried into the deeper tissues by way of the lymphatics 
being in a position to do active harm. Those applications which are bacterially 
inert may be harmless or harmful, depending upon their physical char- 
acteristics. 

Ointments and salves tend to keep dressings from adhering to the ulcer 
and allow more or less free motion of the skin below the dressing while 
the dressing is in place. For this reason, the) r are soothing, and to some ex- 
tent facilitate redressing from time to time. If, however, there is an active 
infectious process in the ulcerated tissue, the advisability of smearing the 
area with any substance impervious to water seems to be somewhat at vari- 
ance with the accepted principle of treating infections. The case for powders 
and lotions belongs in the same category. 
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In the light of war-time and post-war-time experience, it would seem 
that the rational method of procedure in any open infected lesion is the 
method which has sometimes been called “physiological antisepsis.” This con- 
sists of the application to the lesion of sterile compresses of hypertonic salt 
solution, preferably in the case of such lesions as chronic leg ulcers, in the 
form of hot sterile gauze compresses. The rationale of the hypertonic salt 
solution compress cannot be detailed in this place and still preserve the proper 
equilibrium of the discussion, but Fleming’s 17 excellent discussion on “The 
Action of Chemical and Physiological Antiseptics in Septic Wounds,” though 
published in 1919, is still a classic and worthy of the perusal of anyone inter- 
ested in the subject. 

The control of sepsis in syphilitic ulcers is usually not difficult when using 
this method. My custom is to instruct the patient to procure a clean basin, 
preferably a new earthenware basin, and to fill with water, using a clean 
quart milk bottle to measure the amount of water added, then to add to the 
water two heaping tablespoonfuls of common salt (sodium chloride) or four 
heaping tablespoonfuls of epsom salts (magnesium sulphate) for each quart 
measured, then to place the basin or pan over the fire and boil the solution, 
subsequently allowing it to cool somewhat before use. The patient is then 
directed to pour this solution over a voluminous dry gauze bandage previously 
applied in the clinic. Such a solution contains about 6 per cent, of the salt 
added and is sufficiently hypertonic. Boracic acid is considerably less soluble 
even in saturated solution and incidentally is somewhat more expensive. For 
these two reasons, I do not consider it particularly suitable. Patients are usually 
instructed to make applications at intervals of one hour and to keep the 
dressing saturated with the hot solution for a period of half an hour at a 
time. Within a few days, if this treatment be persistently followed, almost 
any leg ulcer, even though grossly infected, can be very effectively sterilized. 

For the stubbornly resistant varieties of infected ulcer, there is no alter- 
native but to put the patient to bed, subject him to permanent elevation of 
the affected part, and treat the local lesion vigorously according to the prin- 
ciples previously enunciated as suitable for ambulatory patients until the pro- 
cess is well under control. I have never seen a case of luetic leg ulcer so 
badly infected that it failed to respond to this form of treatment. When local 
infection has once been brought under complete control, every effort should, 
of course, be made to prevent secondary contamination and an exacerbation 
of the original infectious process. 

With the sterilization of the ulcer, the therapeutic goal changes to the 
stimulation of the process of repair. As all those who have had much experi- 
ence with the treatment of chronic leg ulcers know only too well, the medicinal 
agents, ointments, powders and lotions previously mentioned as being ineffi- 
cient in the control of infection are even less efficient in the stimulation of the 
process of repair. This process is essentially one of the growth of new con- 
nective tissue and new epithelium to fill the hiatus left by the detachment of 
the gumma. Inasmuch as the growth of both varieties of tissue is dependent 
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upon adequacy of blood supply, no form of treatment can be expected to 
succeed which fails to take into consideration and overcome the tissue changes 
which militate against adequate vascularization of the area. 

In many cases, failure of the lesion to heal seems to he due mainly to a 
more or less chronic venous congestion of the part, and this is frequently 
associated with some degree of localized or generalized tissue oedema. If all 
cases showing such vascular disturbances could be put to bed immediately 
and then could be actively treated by elevation of the part and the application 
of dry, or, better, moist heat, probably healing would progress rather satis- 
factorily in many instances. The nature of the lesion, however, and fre- 
quently also the financial status of the patient as well is too often such that 
this form of treatment is considered impracticable. 

Altogether too frequently when this conclusion has been reached, it is 
tacitly assumed that nothing can be done for the vascular disturbance. The 
attendant’s attention becomes focussed on the local lesion and the condition of 
vascular embarrassment receives no attention at all. Inasmuch, however, as 
the healing of leg ulcers depends upon adequate vascular circulation not only 
of arterial and venous blood but also of lymph, such an attitude is invariably 
detrimental to the patient’s interests, and the local lesion goes rapidly from 
bad to worse, regardless of the painstaking regularity with which dressings 
may be applied. 

It cannot be too strongly emphasized that much can be done for the 
patient whose leg ulcer is associated with vascular stasis of the extremity, 
even though such a patient cannot or will not submit to prolonged re- 
cumbency. The problem in the ambulatory patient may be attacked from the 
following points of view: (i) That of lymph stasis, (2) that of arterial 
blood supply, or (3) that of lymph stasis and venous stasis conjointly. The 
procedures which may be adopted are : ( 1 ) Lymphangioplasty for the lymph 
stasis, (2) a Leriche procedure to increase the arterial blood supply, or (3) 
the application 6 of some form of molded elastic support to the extremity to 
combat both lymph stasis and venous stasis. The first two procedures are 
only in the experimental stage and seem to the author to offer very little 
prospect of benefit in most cases of luetic leg ulcer. The last procedure is 
technically less difficult and from the practical point of view proves exceed- 
ingly efficacious in many cases. 

Lymphangioplasty . — According to Mason, 18 the important prerequisite for 
the healing of chronic ulcers of the leg is the institution of adequate drainage 
for tissue fluid which accumulates in the tissue spaces surrounding the ulcer. 
Thus, when Mason speaks of drainage, he does not mean superficial drainage 
of the ulcer surface, but a drainage of. the sodden tissues forming the ulcer 
bed. He calls attention to the fact that although lymphangioplasty has not 
been accepted as a proper form of treatment for oedematous legs, the seat of 
chronic ulceration, the operation has been applied with benefit by both 
Handley 19 and Clark 20 in the treatment of oedema of the leg without ulcera- 
tion. He refers to the classical work of Kondolion and states that the object 
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of lymphangioplastic operations is to form an artificial means of communica- 
tion between the superficial lymphatic chain of vessels which course superficial 
to the deep fascia, and the deep chain of lymphatics which course deep to this 
fascia, there being normally no considerable intercommunication through the 
fascia itself; the fascia forms a tubular investment for the muscles of the leg 
and thus separates rather distinctly^- the one group from the other. Mason’s 
operation is a rather simple one. He uses two or three pieces of No. 12 
silk suture material. He passes the silk on a probe through the superficial 
oedematous tissues, to and through the deep fascia into the deep muscular 
plane; he allows these pieces of silk to remain in situ until new lymphatic 
channels have been created along the course of the silk ligature as a guide. 
He emphasizes the importance of assuring one’s self that the deep ends of 
these pieces of silk have actually been thrust deeply into the musculature and 
have not been allowed to become subsequently displaced into the subcutaneous 
tissues. Mason has treated several cases of chronic callous ulcers in this 
manner with apparently excellent results. The author has never had occasion 
to try the method, but it would seem to be entitled on tbe basis of common 
sense aiM Mason’s endorsement to further trial by other persons who have to 
deal with the ulcer problem. 

Operations on the sympathetic supply to the part . — The popularization by 
Leriche 21 of the idea that the operation of periarterial sympathectomy is cap- 
able of markedly increasing the arterial blood supply to the extremities has 
stimulated much experimentation with respect to the potentialities of the opera- 
tion in the treatment of a variety of conditions. Chronic leg ulcers have 
been no exception. It was the teaching of Leriche that the operation of 
periarterial sympathectomy causes interruption of the vasoconstrictor nerve 
fibres supplying the part of the body distal to the site of operation and thereby 
tends to flood the part with arterial blood. Ford 22 conceived the idea that 
such an augmentation of the blood supply of the lower extremity was precisely 
what seemed most needed in the treatment of chronic leg ulcers. Ford thought, 
however, that actual periarterial sympathectomy performed with a knife 
might be less successful in accomplishing this end than a somewhat more 
simple procedure; vis., the interruption of the periarterial sympathetic nerve 
trunk by chemical means. Following the lead of Sampson Handley , 10 who 
produced chemical section by injection of alcohol into the wall of the artery, 
Ford proposed this practice in the treatment of leg ulcer since it would seem 
to be simpler than section with a knife and also since Leriche had apparently 
shown that the vasodilator effect of mechanical sympathectomy was transient, 
not lasting for more than a month at best. Arguing from the premise of the 
prolonged effect of alcohol injections in the treatment of trigeminal neuralgia, 
Ford thought that the use of alcohol should produce a more prolonged re- 
action. Although Ford tried this procedure clinically in but one case, the re- 
sults in this case were particularly gratifying and he expressed his intention 
of making the procedure an object of further assay. 
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Mechanical supports to the vascular system . — When attempting to pro- 
duce conditions favorable to the repair of chronic leg ulcers by the use of 
artificial supportive devices to the part, attention should be paid to the fact 
that the end to he achieved is support to the entire vascular system of the ex- 
tremity below the knee. Local supportive devices applied to the region of the 
ulcer alone are of relatively little value because the vascular disturbance itself 
is not limited to the area of ulceration. Accordingly, the local application of 
such devices as “crisscross,” or “basket,” strapping of the ulcer with adhesive 
plaster and the local use of elastic pressure, as by balloons or pieces of rubber 
sponge, is. apt to he disappointing. On the other hand, any mechanical appli- 
ance which provides firm and even elastic pressure to the tissues from the 
base of the toes to the bend of the knee is almost sure to be of great benefit. 

The elastic stocking is a good example of such a device, but due to the origi- 
nal expense of obtaining a stocking with an accurate “fit,” the fact that the 
fabric of which it is made is apt to deteriorate and the contour of the part 
is apt to change, and other considerations, the elastic stocking is not by any 
means an ideal appliance. 

Various substitutes for the elastic stocking have been devised, some of 
which are deserving of a word of mention, especially the washable rubberless 
elastic bandage and elastic adhesive plaster. 

There are two contrivances, however, which are very efficient, can be 
made available anywhere, and do not place the surgeon at the mercy of any 
manufacturer or distributor of special apparatus — the adhesive-plaster strap- 
ping of Gurd 23 and the plaster stocking or boot of Unna. 

Gurd’s procedure supersedes most other devices in efficiency, particularly 
if elastic adhesive plaster is used instead of ordinary adhesive plaster. The 
procedure which he recommends is as follows : The leg is thoroughly bathed 
in a solution of washing soda and is thereafter thoroughly scrubbed with 
soapy water and a soft brush. The leg is then washed with petroleum ether 
either immediately, or after the application of alcohol ; the purpose of 
the alcohol is to dehydrate the superficial layers of the skin. The patient 
then is required to lie on his hack with the leg elevated nearly perpendicularly 
against the wall for a period of from thirty minutes to two hours or until all 
cedema has disappeared. With the leg still elevated, strips of zinc oxide plas- 
ter, from 2.5 to 3.5 centimetres in width and sufficiently long to overlap 
when passed circularly about the leg, are applied beginning at the base of the 
toes and ending just below the knee ; successive circular strappings are made 
to overlap the preceding one by at least 1.5 centimetres. The strapping is car- 
ried directly over the ulcerated area. Gurd says that the heel need not be 
covered but makes an especial point that the strapping should extend upward 
on the leg as far as the attachments of the fascia to the tuberosities of the 
tibia and the head of the fibula. Such an appliance lasts on first application 
from about four to ten days; thereafter, it is usually effective if changed 
only every two or three weeks. Reapplications of the dressing follow exactly 
the same routine as the first application. 
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When properly applied, the Unna’s plaster stocking is by far the best de- 
vice of all. Many of those who have contributed to the literature on the sub- 
ject of chronic leg ulcer have spoken A r ery highly of this device (White, 1 
Thomas, 24 Strickler. 13 Eloesser, 2 Ochsner and Garside. 0 The method of 
preparation and application of this device has been described in a number of 
different places and need not here be repeated.* Among other advantages, 
this device possesses the following: (i) It is semi-elastic and yet rigid; (2) 
it is relatively inexpensive; (3) it can be prepared and applied by almost 
everyone and almost anywhere; (4) it is a custom-made device which fits the 
part perfectly and provides diffuse but adequate support over the entire ex- 
tremity below the knee; (5) it is fashioned to fit the individual patient, being 
molded to the shape and size of his particular extremity; (6) it cannot be re- 
moved and replaced by the patient without the knowledge of the physician ; 
(7) when it becomes soiled or ceases to perform its proper function, it is cut 
away and discarded without hesitation or compunction, because it is relatively 
cheap. 

Plastic operation . — Plastic operations attempt to attack the problem from 
a much more direct angle than any of the preceding forms of treatment. The 
problem is immediately shorn of much of its technical difficulty by the as- * 
sumption that the essential features in the case are a denuded area of the 
body, which the body is unable to fill in the usual manner with granulation 
tissue and epithelium by virtue partly of its size, partly of its location, and 
partly because of other factors, chiefly a zone of fibrous connective tissue in- 
terposed between the ulcer itself and the adjacent normal tissues from which 
vascularization and the formation of new tissue must in the nature of events 
eventually come. 

It is assumed by those who advocate plastic operations that chronic syphi- 
litic leg ulcers can be cured like other lesions which involve extensive destruc- 
tion of tissue by careful skin grafting of the area after adequate preparation 
of the field for grafting. I am well aware that the solution of the problem is 
probably not actually as simple as it looks at first glance, but largely because 
of the pioneer work of such surgeons as Long, 25 Carnett, 20 Douglas 27 and 
others, I have come to believe that the idea of primary grafting in the case 
of chronic syphilitic ulcers is fundamentally sound and should be more fre- 
quently adopted. I am strongly of the belief that luetic ulcers larger than 
one inch in diameter should be subjected to skin grafting just as soon 
as adequate anti-syphilitic treatment has been provided and infection has been 
controlled, without waiting to determine what effect other forms of local 
treatment may have. Furthermore, I am convinced that all ulcers, even 
though they be much smaller than this, should be subjected to skin grafting 
within a month or six weeks, provided they do not show a rapid tendency 
to heal under the ordinary forms of treatment previously described. 

* Anyone to whom the Unna’s paste boot is unfamiliar is referred to : Cutting, R. A. : 
Chronic Leg Ulcers. Treatment with Unna’s Paste Boot. Amer. J. Surg., vol. viii, 

P- 743, 1930. 
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I do not, however, believe that skin grafting will assume its legitimate 
place in the treatment of this condition until the following facts are realized : 
(i) That patients with chronic leg ulcers are properly subjects for the early 
attention of the surgeon and are not to be referred to him only after long- 
continued conservative treatment has been tried in vain and has vitiated his 
best opportunity to be of use; (2) that the patient with chronic leg ulcers 
has as much right to a bed in a hospital and as great a claim on the time and 
study of the surgeon as does the case with chronic osteomyelitis, acute appendi- 
citis, cholecystitis, or any other of the surgical maladies which keep the ward 
beds in a hospital filled; (3) that hospitals and doctors alike profit as much by 
adopting a form of treatment which promises an early successful result as 
does the patient, because otherwise the repeated calls of the patient on the 
time of the staff or the individual, as the case may be, actually consumes a 
far greater amount of time and material — in other words, expense — than a 
concerted marshalling of medical resources for a relatively short period of 
time at the outset. 

Half-hearted attempts at plastic repair of chronic leg ulcers cannot be 
expected to yield a high percentage of satisfactory results ; by this I mean the 
somewhat grudging admission of the patient to the hospital for a few hours 
of preliminary treatment, the spreading of Thiersche grafts over the base of 
the ulcer without due regard to underlying tissue changes, and the early dis- 
missal of the patient to an out-patient service for subsequent care. It is true 
that a certain percentage of patients treated in such a manner are temporarily 
relieved of their open ulceration. A very thin pellicle of unhealthy-looking 
bluish epithelium spreads over the base of the ulcer. An unsatisfactory form 
of repair, however, occurs beneath this thin pellicle of epithelium which con- 
sists of maximal scar production, the result being that contraction of the part 
subsequently ensues ; the blood supply to the new epithelium gradually be- 
comes inadequate and sooner or later some minor scratch or abrasion at the 
site of the old ulceration serves to rekindle the original process, and the entire 
area reulcerates. 

In order to perform the operative procedure properly, it is necessary to ad- 
mit the patient to a hospital in good faith for a period of time as long as 
may be required to study his individual case and completely rehabilitate the 
patient. The first few days of stay in the hospital, apart from the routine 
matters associated with the elaboration of an adequate physical examination, 
consist of relieving the affected extremity of cedema and engorgement by 
constant elevation of the part on pillows. At the same time, any associated 
secondary infection of the ulcer is energetically treated, either by the use of 
hot hypertonic salt-solution compresses, or, perhaps even better in certain 
cases, by the Carrel-Dakin technic. 

As soon as the clinical manifestations of secondary infection have sub- 
sided, daily bacterial examinations are made until the bacterial count in the 
lesion indicates that it is ready for an operative procedure and that this pro- 
cedure can be performed without danger of rekindling latent infection. As 
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soon as this condition has been found to exist, the surgeon dons a pair of 
sterile gloves and proceeds to determine by careful manipulation of the area 
the extent of the preliminary excision of tissue which must be made in order 
to provide a satisfactory bed for subsequent grafting. The amount of tissue 
which must be cut away depends upon the amount of fibrosis which has oc- 
curred, for sufficient tissue must be removed to expose a relatively normal 
and adequately vascularized area from which healing can take place. By 
grasping the margins of the ulcer between thumb and finger of the gloved 
hand and by gentle exploration of the base of the ulcer with the examining 
finger, a very satisfactory determination of this point can be made rather 
speedily. The first stage of the operative repair can now be completed. This 
consists merely in the excision of the required amount of tissue and the con- 
trol of haemorrhage from the base of the new ulcer thus created. Sterile 
dressings are then applied to the area and the patient is returned to the ward, 
whereupon the limb is elevated as before and the new ulcer is allowed to fill 
for a number of days with clean, healthy, noil-infected granulation tissue. 

The amount of time required for this process varies considerably, but 
frequently consumes two or three weeks. During this period of time, if the 
granulation tissue tends to become exuberant, it may be slightly cauterized 
with a stick of fused silver nitrate, or if the granulations appear soft and fri- 
able, they may be stimulated and hardened by the application of sterile hyper- 
tonic sodium chloride solution in a strength of about 10 per cent. As soon 
as it is believed that a good lied of granulation tissue has developed, the patient 
is again taken to the operating room for the last stage of the operation, which 
consists of the actual grafting. 

The type of skin graft to be used will undoubtedly vary with the indi- 
vidual preferences of the operator. The thick and the thin, the small and the 
large grafts, all have their advantages and disadvantages, and it is only by a 
careful weighing of these advantages and disadvantages in any given case 
that the operator can determine the proper methods for use. The pedicle 
graft would be ideal if the area to be grafted were the only consideration. 
Unfortunately, about the only place from which a pedicle graft could be 
taken in these cases would be the same or the opposite leg. If the opposite leg 
is chosen and it has a defective blood supply, the pedicle itself is apt to slough 
before it takes, and in any case, a large defect is left on the sound leg which 
must subsequently be made to heal or else the patient simply exchanges a 
chronic ulcer on one leg for a chronic ulcer on the other. The Thiersche graft 
usually takes well and leads to healing in a relatively large number of cases. 
However, the resulting layer of protective epithelium is thin; it becomes 
injured easily and it resists infection poorly. The small deep graft usually 
takes satisfactorily, but it produces an unsightly scar and it fails to prevent 
contractures from developing. Full thickness grafts are ideal from the points 
of view of healing, cosmetic effect, and prevention of contracture, but they 
may easily be completely lost if post-operative infection occurs. 

All of these objections, however, are merely relative, and considering the 
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highly unsatisfactory character of other kinds of treatment for the resistant 
luetic ulcer, even a poor choice in the matter of skin grafting methods often 
results in a relatively satisfactory end-result. 
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OF THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD MARCH 9 , 1932 
The President, Dr. John Douglas, in the Chair 

BLEEDING DUODENAL ULCER— RECURRENT 

Dr. Edward J. Donovan presented a man, aged twenty-four years, who 
was admitted to the Medical Ward of St. Luke’s Hospital, January 8, 1932, 
with a history of having been operated upon in another hospital May 13, 
1929, for perforated duodenal ulcer. Previous to this he had had ulcer symp- 
toms for about one year. A simple closure of an anterior-wall duodenal 
ulcer was done. One year later he began to have his old distress after eating 
and often induced vomiting to obtain relief. He was readmitted to the same 
hospital where a duodenal tube was passed, and he was fed through this for 
two weeks with relief. Last May he again began to have distress. Since 
this time he has adhered strictly to an ulcer diet but lias remained only fairly 
comfortable. Three days before his admission to St. Luke’s, his pain be- 
came severe, and he noticed a tarry stool for the first time. His stools have 
remained tarry ever since. He has had considerable pain in his epigastrium, 
but a feeling of weakness and vertigo has probably disturbed him more. His 
blood count on admission was : red blood-cells, 2,900,000 ; haemoglobin, 58 ; 
white blood-cells, 6,000; polymorphonuclears, 80; and lymphocytes, 20. He 
was transfused and starved for forty-eight hours. As soon as the bleeding 
stopped he was put on Lenhart’s diet. For four days his stools were nega- 
tive for blood, but they again became positive and tarry and his hiemoglobin 
dropped from 68 per cent, to 55 per cent. He was then transferred to a 
surgical service. Operation January 26, 1932, showed an anterior-wall 
duodenal ulcer and also a hard, indurated posterior-wall duodenal ulcer with 
a blood-clot in the centre showing definite evidence of recent bleeding. An 
incision was made one inch above the pylorus; a finger was inserted into 
the duodenum and two ulcers were palpated ; the incision was prolonged 
into the anterior wall of the duodenum, excising an ellipse including the 
anterior-wall ulcer and one-half the pyloric sphincter. A posterior-wall ulcer 
of large size was excised with a cautery and the edges were closed with 
continuous chromic suture. The cut edges of the duodenum were then 
sutured to the cut end of the stomach with three rows of chromic, the suture 
line being at right angles to the long axis of the stomach to prevent con- 
striction. The mucosa was sutured as a separate layer as this is more 
strictly hemostatic, and in this way it is unnecessary to turn in as much of 
the edges as it is with ordinary suture. At the end of the operation the new 
pylorus easily admitted three fingers ; a jejunostomy was then done for feed- 
ing purposes by the insertion of an 18 French catheter about six inches 
below the duodenal jejunal juncture. The tube was passed through the 
omentum and out the lower angle of the incision. 

Convalescence was disturbed slightly by post-operative pneumonia, which 
started on the second post-operative day. His temperature was normal four 
days later, and his convalescence was most satisfactory from that time. He 
was given nothing by mouth for forty-eight hours. Then water only was 
given in small quantities for the next thirteen days. Feeding was started 
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through his jej unostomy tube twenty-four hours after operation. The feed- 
ing consisted of milk, two ounces; alternating with peptonized milk, two 
ounces, every two hours. This was increased until he was getting five 
ounces every two hours. He thrived on this diet, and on the fourteenth day 
small feedings were started by mouth and the feedings through the tube 
continued. As mouth feedings were well tolerated, the tube was closed for 
twenty-four hours and then removed. There was no leakage around it. 
His stools have been negative for blood since operation. His blood count 
now is red blood-cells, 4,750,000; haemoglobin, 83. He has gained sixteen 
pounds in weight. 

In the Annals of Surgery, 1930, Judd reported 464 cases treated this 
way, nine cases of which were operated upon later for failure to relieve symp- 
toms. Three cases only were reoperated upon for gastric retention. 

Doctor Donovan presented a second case, being a man who was first 
admitted to the Medical Ward at St. Luke’s at the age of fifty-five years 
March 2, 1927, complaining of tarry stools and vomiting blood. He was 
transfused ; no evidence of ulcer could be demonstrated. He was discharged 
at the end of two weeks. He was readmitted nine and one-half months later 
for the same complaints, transfused again and explored. An anterior 
duodenal ulcer was demonstrated which was excised and a pyloroplasty done 
December 24, 1927. He did fairly well after this and returned to work. 
Four months later he was readmitted to the Medical Ward with the same 
symptoms, that is, vomiting blood and tarry stools. He was transfused 
twice ; bleeding continued ; a gastrotomy was done but no source of bleeding 
was found. A biopsy of liver was taken and his appendix removed. His 
convalescence was uneventful, bleeding stopped and he remained fairly well 
until November 5, 1931, when he fainted, vomited large amounts of blood 
and had tarry stools. He was transfused three times and operated upon 
again December 7, 1931. At this time his blood count was red blood-cells, 
3,300,000; haemoglobin, 66. A posterior duodenal ulcer of large size with 
indurated walls was found about one inch beyond the pylorus. A posterior 
Polya resection was done, excising that part of the duodenum including the 
ulcer. His convalescence was uneventful, and at present he is free from 
symptoms. His blood count now is red blood-cells, 4,800,000 ; haemoglobin, 
75. Fluoroscopy March 3, 1932, showed stoma functioning well, stomach 
emptying rapidly, no spasm, no dilatation of the intestinal part of the anas- 
tomosis. 

Doctor Donovan presented a third patient, a man aged forty-four 
years, who was operated upon in December, 1919, by Doctor Downes, and 
an anterior-wall duodenal ulcer excised. He remained entirely free from 
symptoms for the next nine years. Two years ago he began to have some 
discomfort in the epigastrium, but it was never localized and was relieved 
by milk or soda. With care about, his diet he remained fairly comfortable 
until last August, when his pains got worse and he was put on a milk diet. 
He received some relief from this diet when he took it every two hours. His 
pain was always worse at night, and he vomited regularly about once or 
twice a week with relief. He continued this regime until December 20, 1931, 
when he was admitted to St. Luke’s because of the severity of his pain. 
He was kept in bed for three weeks on Lenhart’s diet, but he did not feel 
relieved at the end of this time. An X-ray showed a penetrating duodenal 
ulcer. He was operated upon January 8, 1932, when anterior- and posterior- 
wall duodenal ulcers were found, the latter having penetrated the pancreas. 
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There was considerable acute inflammatory reaction around it. A posterior 
Polya was done, excising that portion of the duodenum bearing the ulcers. 
He is now free from symptoms. 

Fluoroscopy, March 7, 1932, showed stoma open ; stomach emptying 
rapidly; no dilatation of the intestinal loops and no spasm around the stoma. 

BLIND POUCH GROWTH OCCURRING NINE YEARS AFTER PARTIAL 
COLECTOMY WITH LATERAL ANASTOMOSIS 

Dr. Otto C. Picktiardt presented a young girl who was admitted to 
Lenox Hill Hospital, February 20, 1923, aged five years. She was shown 
before the New York Surgical Society, February 23, 1927, as a case of 
cecal ulcer with lymph-node hyperplasia, simulating sarcoma (four years 
post-operative) (see Annals of Surgery, vol. lxxxv, No. 6, June, 1927). 
She underwent two operations in March, 1923. First . — Ueocolostomy (trans- 
verse colon), with lateral or side-to-side anastomosis. Second. — Resection 
of terminal four inches of ileum, oecum, ascending colon and three inches 
(about half) of transverse colon. In other words, the intestine which had 
been short-circuited in the first operation, due to pathological changes, was 
removed. The child made a good recovery. She was presented here among 
other reasons, because : 

(1) The extensive large gut resection did not seem to have hindered 
normal growth. 

(2) The small blind pouch, left at the hepatic end of the transverse 
colon, had practically doubled itself in size. Whether this was because of 
natural gas distension or because of normal growth in the large intestine, 
was not clear. The question was asked, “Will this blind pouch continuously 
increase in size and will it finally cause abdominal symptoms?” Up to now, 
the answer must be “no.” 

At that time the relative size of the other blind pouch — the distal end 
of the small intestine — presented because of the lateral anastomosis, was not 
taken cognizance of. 

This same patient is now presented again, after a five-year interval, 
to show: that the extensive resection has not hindered her in her normal 
growth, either physically or mentally. She is now fourteen years old (eight 
years and eleven months post-operative). In height she is 62.5 inches, the 
average being 60.3 inches. Her weight is ninety-six pounds, the average 
is 100.3 pounds. She is therefore two inches taller and four pounds lighter 
than the average normal girl of her age. She has always been a very 
active child, both physically and mentally. Her bowels move, either once 
or twice daily, without medication of any sort. Her wounds have remained 
firm and well-healed, and no hernire are present. 

The growth in the blind pouches is as follows : (A) Large intestine . — 
This pouch has changed comparatively little in length; measuring now ap- 
proximately twelve centimetres as compared to nine centimetres five years 
ago. This would appear as a rather normal amount of natural growth, 
remembering also that the normal peristaltic wave would tend to empty 
this pouch. 

(B) Small intestine (blind pouch). — -Here we find a different condition. 
Approximate measurements show five years ago a length of fourteen centi- 
metres which now has risen to approximately twenty-two centimetres, prac- 
tically a 50 per cent, increase. In width it has increased from three 
centimetres to four centimetres. The general impression is that this pouch 
now, as a whole, is from one-half to two-thirds larger than five years ago, 
particularly in its distal club-shaped portion. Here the patient has to con- 
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lend not only with normal growth but also with the hydrostatic pressure 
of the isoperistaltic-driven fluid fecal content. 

In the eight years and eleven months since the first operation, the ratio 
between these two pouches is at least one to three. 

This larger, small intestinal pouch, then, rather than the smaller, large 
intestinal one, appears as a menace and a potential source of danger, from 
the standpoint of obstruction, either within itself or to other portions of 
the intestinal tract. 

Dr. DeWitt Stetten remarked that he would give serious consideration 
to the question of resecting these blind pouches. Some years ago he had 
the opportunity of observing a case of Doctor Kammerer’s in which there 
was a perforation of such a pouch after a partial exclusion. The operation 
of resecting these pouches ought not to be difficult and should be devoid of 
any great risk. He believes that perforation is not an unlikely occurrence, 
especially where the peristaltic movement is toward the blind end. 

Dr. Allen O. Whipple said that he had occasion to operate a year and 
a half ago on a patient with a large ileal pouch due to a chronic inflamma- 
tory process in the mesenteric glands resulting in shutting off of the ileum. 
The patient came from Ireland and was found to have had the condition 
for at least twelve years. The interesting feature was that she had developed 
evidences of intestinal stasis and typical pellagra. Some twenty-four cases 
have been reported in which ulcerative conditions of the intestinal tract have 
been associated with manifestations of pellagra, and that is one possibility 
that should be considered in these cases. 

Doctor Picicpiardt, in closing the discussion, referred to the size of 
the intestine in children and adults. In 1923, John Bryant wrote an article, 
“Observations upon the Growth and Length of the Human Intestine.” From 
this article Doctor Pickhardt quoted the following observations. 

Length of intestines apparently must be correlated to four known factors, i.e., body 
length, age, sex, and disease. 

In the adult, colon length about equals body length, the small intestines being about 
four times the length of the body. 

In the child, the question of sex makes no difference in regard to intestinal length. 

Without exception, all male and female children examined, of a body length greater 
than sixty centimetres, had already acquired a small intestine longer than the minimum 
length compatible with prolonged adult life. But at this same early period of life, these 
children had not yet acquired much over half the corresponding length of colon. 

Not later than the tenth year of age, practically all the children examined had already 
acquired both small intestines and colons of lengths such that had they been found in the 
adult, they would have been classified as within the normal adult limits of intestinal length. 

It would appear then, that from the tenth year of age onward, intestinal growth is 
an affair primarily not of increase in actual length, but of increase in area through increase 
in calibre. 

The child of ten years of age has both a small intestine and a colon of a length con- 
sidered normal for the adult. 

Growth of the intestine after ten years of age is an affair primarily not of growth 
in length, but of growth in calibre. 

In the adult, the male has a small intestine and colon about 6 per cent, longer than 
the general adult average. In the female, the small intestine is about 5 per cent., and the 
colon about 10 per cent, shorter than the general adult average. 
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The normal average length of the small intestine in the adult may be considered as 
6.1 1 meters or twenty feet six inches. The normal average length of the colon in the adult 
may be considered as 1.52 meters, or five feet two inches. 

ECHINOCOCCUS CYST WITH CALCIFIED ADVENTITIA- 
COMPLETE REMOVAL 

Doctor Picichardt presented a man, forty years of age, Hungarian, who 
was admitted to Lenox Hill Hospital, August 7, 1930. Had been in the 
United States for twenty-six years, with one visit to Europe two years ago. 
During this visit he developed a fever with indigestion and alternating attacks 
of severe diarrhoea, and constipation. At present he has a continuation of 
these symptoms for which dispensary treatment has been unavailing. Loss 
of weight from 202 pounds to 152 pounds. His abdomen was somewhat 
full, particularly on the right side. Just below the right costal margin, more 
toward the mid-line, was a deep, large, rounded mass, projecting from under 
rhe liver edge, which could be felt as a hard, smooth, and distinct line. This 
mass moves with respiration. It is attached to the liver and is not particu- 
larly tender. White blood-cells, 9,750; polymorphonuclears, 66 per cent.; 
eosinophiles, 3 per cent. Echinococcus fixation test — negative. Icteric index 
— 8.0. Van den Bergh — negative. Wassermann — A :0 ; + C: 0 . 

Rontgenogram. — Graham test . — The gall-bladder fills and is seen to be 
on a level between tenth and eleventh ribs. It is displaced upwards by a 
rounded mass, apparently arising from the lower and outer border of the 
liver. The gall-bladder functions well. 

Operation . — August 14, 1930, by Doctor Pickhardt: — A ICocher sub- 
costal incision was made on the right side. This exposed a large, grapefruit- 
sized, hard, round tumor mass, arising in the lower border of the left aspect . 
of the liver, and impinging against the intestines below. The cyst extended 
backwards into the lumbar region and to the vertebne. When the adventitia 
was opened an uncountable number of thin-walled transparent cysts con- 
taining fluid and ruptured cysts of various sizes were found. These were 
scooped out with a large spoon until the cavity was clean. The cavity was 
then sprayed with ten cubic centimetres of pure formalin which was then 
wiped out and the same procedure again done with 90 per cent, alcohol. 
The cavity was then packed with iodoform gauze after the edges of the 
adventitia have been marsupialized to the skin. 

The cysts contained a cloudy, watery fluid whose turbidity was appar- 
ently caused by small white particles. 

Microscopical sections of the daughter cysts showed healthy scolices 
of tcenia echinococcus. 

For the first two weeks after the operation there was the usual amount 
of discharge from the wound, then a foul odor became apparent, and then 
bile appeared on the tampon. During the next five weeks, the amount of 
discharge continued the same and in spite of various irrigating solutions 
the odor became more foul. Occasionally, a few small calcified placques 
would come away. The condition as far as healing was concerned had come 
to a standstill, and the external opening was so contracted that it did not 
allow proper drainage. The interior of the cavity was lined with gritty, 
calcium deposits which kept the walls rigid and did not allow obliteration 
of the cavity. 

October 15, 1930, two months and two days after the first operation, the 
old wound was enlarged at either angle. This exposed a cavity the size of 
a small grapefruit, lined with a thick connective-tissue sac within which 
were calcareous deposits, and which was trabeculated and grown into deep 
folds. No attempt at granulations was present. This adventitia in its 
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superior aspect was pressed tightly against the liver, and interiorly and 
laterally against the peritoneal cavity. A line of cleavage was found and 
then by means of finger dissection, with considerable ’difficulty, a thick-walled, 
firm, hard, cup-shaped membrane, the adventitia of the echinococcic cyst 
removed at the previous operation, was shelled out except for a small port.on 
at the inferior surface near the skin. Here a too dense connection with the 
peritoneum made it unwise to attempt removal. A moderate amount of 
bleeding, particularly from the liver surface, was encountered but was con- 
trolled by packing. The cavity was then tightly packed with plain dry gauze 
and the wound left wide open. 

Microscopical examination showed the specimen to consist of a mass of 
hyaline connective tissue in which were numerous areas of necrosis and 
calcification. Cellular elements were exceptionally scanty. 

There was considerable post-operative shock and rise of temperature for 
the first four days. Much improved by the seventh day. There had been 
a moderate bile discharge. This day the original tampons were removed 
with very little bleeding. The inside of the cavity looked quite clean except 
for the area at the lower surface where a part of the wall had been left in. 
Some of this tissue was removed and the wound packed loosely with three 
gauze tampons. At the end of another week a remarkable change for the 
better was noticed. The size of the cavity had decreased at least a half 
and there was a moderate, mild, mucoid bile discharge. 

November 22, 1930. — Five weeks after operation the wound was prac- 
tically healed, having granulated from the bottom up. There was no bile 
discharge. Echinococcus fixation test was negative. Discharged to out- 
patient department for further dressings. 

February 1, 1931. — Wound has remained healed since the last dressing 
December 26, 1930. No mass. No evidence of hernia. Still complains of 
gastric symptoms. 

February 12, 1932. — Echinococcus fixation test — negative. Wassermann, 
negative; blood count: white blood-cells, 5,300; polymorphonuclears, 78 
per cent. ; eosinophiles, o. Moderate indigestion symptoms. Some pain in 
wound on change of weather. Wound firm. No hernia. No return of mass. 
Condition excellent. 

The interest in this case lies in the secondary removal of the thick, par- 
tially calcified adventitia, without mishap or complication. 

REMOVAL OF ECHINOCOCCUS CYST; ITS INFLUENCE ON SPECIFIC 

BLOOD REACTION 

Doctor Pickhardt present a woman, twenty-nine years of age, born in 
Germany, who was admitted to Lenox Hill Hospital, July 29, 1929, with 
the history that thirteen years before admission, she noticed the presence of 
a lump in the epigastrium. It progressively became larger and at the age 
of twenty-two years (seven years previous), following attacks of pain and 
vomiting, laparotomy was performed, in Germany, and encapsulated worms 
(Hundewurmer) were removed. Following this she enjoyed good health 
up to three months before admission at which time she had attacks of right 
upper quadrant discomfort and occasional vomiting, with lump formation 
as previously. 

Examination revealed a large, rounded mass in the right upper quadrant, 
connected with the liver, and moving with respiration. It extended in the 
mid-line down to the umbilicus and laterally to the right into the mid flank. 
It was not particularly tender. 

The laboratory tests gave Wassermann : A : 3 plus, C : 4 plus ; white blood- 
cells, 8,400; polymorphonuclears, 37 per cent.; eosinophiles, 6 per cent. 
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A diagnosis of echinococcus cyst of the liver was made but on account 
of the concomitant lues, it was decided to give the patient intensive anti- 
specific treatment, pre-operatively. This was done for three months but 
instead of a decrease in the size of the abdominal mass, it increased, and 
the Wassermann remained at A : i to 2 plus, C : 1 to 2 plus. 

The patient was readmitted to the hospital November 20, 1929, for 
operation. 

November 27, 1929, Doctor Pickhardt made a four-inch upper right 
rectus incision. Because of a previous operation and because of numerous 
adhesions, it was impossible to enter the peritoneal cavity. A two-way 
trocar was then inserted into the most prominent portion of the swelling. 
Immediately a perfectly clear, slightly yellowish fluid, containing a few 
whitish granules (scolices) exuded under pressure. In this manner, 700 
cubic centimetres of fluid were collected in a sterile container; ten cubic 
centimetres of pure formalin were then instilled into the cavity and allowed 
to remain for five minutes. 

With the trocar in place as a guide, a two-inch vertical incision was made 
into the cyst outer wall, or adventitia. Within this cavity there was found 
the real echinococcus cyst which was whitish in color, quite friable and 
only moderately adherent. By means of strong suction this was completely 
removed in about three pieces. 

Following this, the interior of the adventitia was swabbed out with 90 
per cent, alcohol. The cavity was rather lobulated, of a dirty whitish-green 
character and the thickness of the adventitia at least three millimetres. This 
cavity was covered superficially by a layer of liver tissue about five to six 
millimetres in thickness, was in the right lobe of the liver and extended down 
into the right flank, and was completely walled off from the peritoneal cavity 
proper. It was lateral to the gall-bladder, the tip of which could be seen 
indistinctly completely surrounded by adhesions. No daughter cyst of any 
size was recognizable. 

After thorough cleansing of this cavity with saline and suction, two or 
three times, it was again filled with saline solution by means of a funnel and 
then the cavity was tightly closed with interrupted chromic sutures. No 
marsupialization was done. A rubber tube was placed down to the suture 
line in the cavity and the abdominal wall closed around it. 

The post-operative course was uneventful. Very moderate rise in tem- 
perature, with slight cough. No definite signs of anaphylaxis as shown by 
urticaria. There were some indefinite signs of bronchial spasms but not 
of great moment. 

Nineteen days after operation, the patient was discharged in excellent 
physical and mental condition. Wound is completely closed and well healed. 

February 7, 1932. — Echinococcus fixation test, negative. Wassermann, 
A : plus minus, C : 1 plus. Blood count, white blood-cells, 3,600 ; polymor- 
phonuclears, 68 per cent. ; eosinophiles, 1 per cent. No symptoms, feels 
well, gaining weight, now up to 156 pounds; no mass. 

The points of interest in this patient are: (1) ease of removal of cyst. 
(2) Closure of wound, without deep drainage. (3) Consistently negative 
complement fixation test, both pre- and post-operatively, except for one re- 
port. (4) A strongly persistent positive Wassermann in spite of intensive 
antispecific treatment pre-operatively, but immediately post-operatively, a 
drop to negative or at most one plus Wassermann reports, without any 
further treatments. 

Among the various conditions which may cause a positive Wassermann, 
there is no mention of echinococcus disease. 
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Doctor Lew iso hn referred to a patient whom he had presented before 
this Society about two years ago after transpleural drainage of an echino- 
coccus cyst of the liver. Nine months ago he removed the cyst by an 
abdominal route. The patient was seen that afternoon. He is appar- 
ently cured. 

REPAIR OF INJURED COMMON BILE-DUCT 

Dr. Thomas H. Russell presented a woman, forty -two years of age, 
whom he first saw January 30, 1931. She had been operated upon two 
days before for chronic adhesive cholecystitis and appendicitis. The gall- 
bladder and appendix were removed. At this time she was nauseated, the 
abdomen was moderately distended, her temperature was ioi°, pulse 100, 
and there was a moderate degree of jaundice which was more marked in 
the sclera. The urine was port-wine color. The blood icterus index was 55. 

In view of the possibility of an injury to the common bile-duct he opened 
that afternoon the wound in the upper abdomen which was done by simply 
removing all sutures of the abdominal wall. The common duct was easily 
found and the first ligature which he saw, having fortunately been cut 
long, was found encircling the common bile-duct just above the point of 
junction of the cystic duct. There was also a ligature around the cystic 
duct just distal to the point where it had been cut in the performance of 
the cholecystectomy. The common bile-duct was gangrenous about the liga- 
ture encircling it. The ligature was removed and after making a longitudinal 
incision in the duct a “T” tube was inserted. A cigarette drain was placed 
down to the foramen of Winslow and the wound closed in layers with plain 
catgut. The skin with silk. 

The patient made an uneventful recovery. The icteric index was 30 the 
next day, and 17 two days later. On the twenty-first post-operative day 
the “T” tube slipped out, and bile drained from the abdominal wound. 

The patient insisted upon going home on February 28, four weeks from 
the day of the second operation. 

Four days later, March 4, 1931, she was admitted to St. Francis Hospital 
stating that the wound continued to discharge large quantities of bile, and 
that she was troubled with much abdominal distress after meals. Her stools 
are formed and of natural color. After a few days’ rest in the hospital 
she felt better, until, March 16, there appeared to be slight jaundice. The 
icteric index was eleven. In a few days the jaundice disappeared and she felt 
well again. March 31 she was decidedly jaundiced and icteric index was 40. 

April 4 the abdomen was reopened by incising the old scar in the upper 
abdomen and the common duct exposed. A stenosis of the duct for about 
one inch in length was found at the site of the old trouble. This stenotic 
part of the duct was excised and an effort was made to bring the two 
ends of the duct together over a “T” tube. As about one inch of the duct 
had to be removed at this operation he was unable to get accurate apposition 
of the ends, hence the chances of a recurrence of the stricture at this site 
were probable. 

As reports of various operations designed to establish a fistula to later 
anastomose into the stomach have heretofore been unsatisfactory in a large 
percentage of cases the reporter attempted to try a different procedure 
which consisted of bringing the long piece of the “T” tube up along the 
posterior wall of the stomach just proximal to the pylorus, sewing a piece 
of the gastrohepatic omentum about the tube so as to fix it to the stomach 
wall with the idea of having a sinus to form along the stomach wall to 
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later open into the stomach. This was accomplished very easily. The 
abdominal wound was again closed around the tube and a cigarette drain. 

The cigarette drain was removed on the third post-operative day. Bile 
drained from the abdomen around the “T” tube for several days then ceased. 
In a few days the “T” tube was pinched off with a Murphy drip clamp for 
several hours a day until finally the patient was taught to unpinch the clamp 
for a few minutes night and morning, and to keep the tube in position by 
means of adhesive-plaster strips. 

The patient was discharged from the hospital May 2, 1931. She returned 
every few weeks for examination until October 20, 1931, when she was 
readmitted for the final operation. She had gained in weight and stated she 
felt well and had been doing her usual household duties. 

October 23, 1931, icteric index was 10. October 26 the sinus around 
the tube was dissected free down to where the tube was fastened to the 
posterior wall of the stomach. A two-inch incision was made through the 
anterior wall of the pyloric end of the stomach parellel to its long axis, then 
a stab wound made through the posterior wall of the stomach into the sinus 
containing the tube. Several inches' of the long end of the tube were cut 
off and the tube pulled through into the stomach. 

The tube was then cut off flush with the inner surface of the stomach, 
but was not removed as the tube had been retained with so much difficulty 
that it was thought it would soon be discharged into the stomach. The 
anterior wall of the stomach was closed transverse to its long axis to avoid 
narrowing of the stomach at this point. The excess sinus was cut off and 
end sutured. The abdomen was closed without a drain. The patient made 
an uneventful recovery. November 4, 1931, a flat X-ray of the abdomen 
showed the tube still in position. 

The patient left the hospital November 14 and lias returned monthly for 
X-ray. The last one, taken February 2, showed the tube still in position. 
She is now feeling well and doing her regular work. 

All the above operations were done with spinal anaesthesia, using two 
cubic centimetres of spinocaine. 

Dr. DeWitt Stetten said that in 1914 he had a similar accident in an 
apparently simple cholecystectomy. The patient was a woman, at that time 
sixty-four years old, who had a somewhat thickened gall-bladder, containing 
a solitary ovoid calculus and with a fistulous communication between its 
fundus and the duodenum. After separating the adhesion between the 
fundus of the gall-bladder and the duodenum and closing the opening in the 
duodenum, he proceeded in the usual manner to perform a cholecystectomy, 
which was by no means especially difficult. After ligating and dividing the 
mesentery of the gall-bladder, he noticed a rather larger lumen than usual, 
and, removing the ligature, he found that he had completely divided the 
hepatic duct transversely. He attributed this accident to an anomaly that is 
not unusual — namely, a parallelism of the cystic and hepatic ducts. Under 
these conditions a division of the hepatic duct can very easily occur. Fortu- 
nately, Doctor Stetten recognized the nature of the mishap and was able to 
perform without much trouble an end-to-end anastomosis of the divided duct. 
The patient made a relatively uneventful convalescence with only slight biliary 
drainage for a short time. Thirteen years later, in 1927, when the patient 
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was seventy-seven years old, Doctor Stetten saw her again. At that time she 
was complaining of what appeared to be a mild attack of cholangitis with 
slight jaundice and elevation of temperature. She recovered from this under 
medical treatment and, as far as Doctor Stetten knows, she is still alive 
and well. 

Dr. J. William Hinton said that in reference to a short fistulous tract, 
he reported a case a few years ago of a woman who had complete obstruction. 
Direct anastomosis of the common duct to the stomach was done. This was 
an easy operation to do and the patient made an uneventful convalescence 
and- was shown here seven months after operation. In one year she came 
back with itching of the skin and was treated in the hospital with biliary 
drainage. The woman died suddenly from embolus. 

Dr, Seward Erdman thought that the method described by Doctor 
Russell, like all operations which depend on the formation of a connective- 
tissue tract about a rubber tube, entailed the later probability of scar-tissue 
contraction. It would be more nearly ideal if the stump of the duct could 
be implanted directly into the stomach. 

Dr. Percy Klingenstein said he believed that whenever possible direct 
end-to-end anastomosis is the method of choice in dealing with common-duct 
injuries. He had particularly in mind a patient in whom the common duct 
had been divided during manipulation incident to the evacuation of many 
stones in the choledochus, and direct anastomosis over a tube had been done. 
About a year later reoperation was required for recurrent symptoms of 
jaundice, chills and fever and the two previously approximated ends were 
found to be disunited with the common duct full of detritus. The ends were 
again sutured posteriorly and tube drainage effected. Since that time the 
patient has been symptom-free except for occasional attacks of pain. 

Doctor Russell, in closing the discussion, said that he once had an acci- 
dent similar to that mentioned by Doctor Stetten but he did an end-to-end 
anastomosis over a tube and at the end of three months the woman passed 

the tube and has since remained perfectly well. 

♦ 

POST-PYLORIC ULCER UNDER THERAPEUTIC MANAGEMENT 
OF INTERNIST, RADIOLOGIST AND SURGEON 

Dr. Frederic W. Bancroft read a paper with the above title for which 
see Annals, December, 1932, p. 1036. 

Dr. Henry W. Cave asked Doctor Bancroft how long medical therapy 
is carried out before failure is admitted. He thought that to take too authori- 
tatively the advice of the rontgenologist is a bad thing. More frequently than 
not a careful history of the patient and physical examination will mean as 
much, if not more, than X-ray interpretation. Having the rontgenologist 
check up with the findings at operation and injecting the specimen with 
barium is instructive. Doctor Cave expressed his surprise that Doctor Ban- 
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croft removed the appendix on X-ray findings alone. But his 82 per cent, 
benefits may justify the procedure ; he did not agree with Doctor Bancroft’s 
removal of the appendix where there were no subjective or objective symp- 
toms. Doctor Bancroft’s operation is a choice one in that it puts the ulcer 
in an alkaline medium and gives a satisfactory closure of the pylorus, and 
has not the difficulties of attempting excision of the ulcer particularly when 
it is attached to the pancreas. He did only one gastroenterostomy! Surety 
gastroenterostomy still has its place in surgery of the duodenal ulcer, particu- 
larly in those ulcers of long standing with a large excess of hydrochloric acid 
and marked deformity of the cap producing obstruction. The Levine tube 
has often proved a life-saving measure; many secondary operations have 
been prevented by its use. The most important part of this team work is 
the assistance of the internist in establishing a long, careful, pre-operative 
preparation of the patient, his daily post-operative round and meticulous post- 
operative supervision. 

Dr. Charles W. Lester (by invitation) said that operations on the 
appendix for the prophylaxis or treatment of post-pyloric ulcer are undertaken 
for the purpose of correcting pylorospasm. Pylorospasm is a persistent con- 
traction of the pyloric muscle during a large part of each gastric cycle. The 
pyloric muscle is fan-shaped and embraces the pyloric region. During gastric 
peristalsis it is relaxed until the peristaltic wave reaches it. Then it contracts 
on the gastric contents in its embrace and forcibly squirts it into the duode- 
num. Thus it is not a true sphincter although it can have a sphincteric action. 
Its nerve supply is by a separate branch of the sympathetic. 

Irritation anywhere in the peritoneal cavity can set up impulses along this 
sympathetic route which bring about a spasmodic contraction of the pyloric 
muscle and make the condition known as pylorospasm. The most frequent 
site of this irritation is in the region of the appendix. The appendix is 
usually found kinked by adhesions and these adhesions frequently involve 
the caecum, terminal ileum and sometimes the ascending colon. Simple appen- 
dectomy in the presence of these adhesions will not suffice to remove the 
irritation. The adjacent gut must also be freed. Nor will all cases of 
pylorospasm be benefited by appendectomy. The cases must be selected with 
care on the basis of clinical and rontgenological evidence of trouble in the 
right lower quadrant. All the successful cases cited by Doctor Bancroft had 
this evidence which was verified by the operative findings. It is futile to 
remove the appendix when the source of irritation lies elsewhere in the 
peritoneal cavity. 

Dr. Richard Lewisohn agreed with Doctor Bancroft as to the impor- 
tance of a close cooperation between the internist, the radiologist and the 
surgeon. However, he thought that to put the question of operative indica- 
tion on the radiological department meant a very heavy burden for the 
radiologist. While his opinion should carry a great deal of weight, the final 
decision must rest in the hands of the clinicians. 
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Doctor Bancroft stated that he had performed an appendectomy in eleven 
cases of duodenal ulcer without subjective or objective signs of appendicitis, 
purely on X-ray findings. The appendix was removed through a McBurney 
incision. Stomach and duodenum were not inspected or palpated. Doctor 
Lewisohn wondered whether' any definite conclusions could be drawn from 
this series of cases. When a cure was effected, the possibility of an erroneous 
X-ray diagnosis would have to be considered. It would be reasonable to 
assume that the patient did not suffer from a duodenal ulcer, but from 
chronic appendicitis. Pylorospasm due to a diseased appendix is undoubtedly 
a very rare occurrence. It would require an observation time of at least 
five years to exclude the possibility that we were not dealing with a temporary 
improvement due to an intermission-period in the life cycle of a duodenal 
ulcer. 

Doctor Bancroft has reported on twenty-one major gastric operations 
(two Billroth I, two Billroth II and seventeen Devine operations). 

Doctor Lewisohn stated that he had no personal experience with Devine’s 
gastric exclusion. The latter procedure does not differ considerably from 
Eiselsberg’s “Exclusion zur Ausschaltung.” In both operations the duodenal 
ulcer is left in situ and the acid figures are not reduced materially. Eiselsberg 
does not use his method any longer, as the incidence of recurrent gastrojejunal 
ulcers was very high. The late follow-up results following the Devine 
operation are not apt to be better than those following the Eiselsberg method. 
A simple side-tracking operation with resection of part of the stomach 
(Eiselsberg, Devine) rather than a Billroth I or II with removal of the 
ulcer, should never be the method of choice in gastroduodenal surgery. Even 
Finsterer’s Resection zur Ausschaltung, which establishes a marked reduction 
in acidity, should be used only in non-resectable duodenal ulcers. 

Doctor Bancroft reported an average of between 50 and 60 per cent, cures 
with different surgical procedures in the presence of a duodenal ulcer. These 
statistics, even in a follow-up of short duration, are not superior to those 
which had been reported by Doctor Lewisohn following gastroenterostomy. 
Furthermore, it is very possible that some of the cures are temporary and 
will not stand the test of a five-year follow-up (the usual minimum require- 
ment as to end-results). 

Dr. Frank S. Mathews said that he finds in this paper a number of 
viewpoints with which he cannot concur. It seems to him that the operating 
surgeon assumes a responsibility to a patient which he cannot delegate to 
members of a committee even though it is advisable for him to seek advice 
wherever he can get it. If Doctor Bancroft should operate on a patient with 
duodenal ulcer and explain afterward to the patient that the operation had 
been dictated by a physician and a radiologist on the basis of a previous 
agreement, neither in law nor morals could his position be defended. Surgery 
is a dignified profession and the patient can hold the surgeon directly 
responsible for the selection of operation and the type of operation per- 
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formed. Most surgeons become a little touchy if they find that their patients 
consider them at all as expert mechanics to be directed by some wise 
physician. In the cases reported a number of operative procedures have 
been employed, nearly all of which are operations of a greater magnitude 
than gastroenterostomy. Here Doctor Mathews seemed to see the influence 
on Doctor Bancroft’s work of a radiologist who has been so outspoken in his 
condemnation of that operation. Doctor Mathews is perfectly convinced that 
gastroenterostomy is a valuable surgical operation. In 1931, Balfour and 
associates operated on 450 patients with duodenal ulcer and performed gastro- 
enterostomy on 58 per cent, with less than 1 per cent, mortality. In 32 per 
cent, the ulcer was excised with a plastic on the pylorus. This leaves but 
10 per cent, of the cases for resections and exclusions. Every month at his 
follow-up at St. Luke's Hospital Doctor Mathews has been impressed by the 
good results of gastroenterostomy in selected cases, as the patients come back 
year after year with scarcely any complaints. The results, he is confident, 
are due to the gastroenterostomy, although the radiologist referred to has 
asserted that ulcers heal in spite of it. Doctor Mathews sees no reason to 
replace the operation hv more formidable ones in the average ulcer case requir- 
ing operation. He has done exclusions and resections in duodenal ulcer, but 
is strongly impressed with the extensive field of usefulness of gastro- 
enterostomy in these cases. He believes the abolition of this operation from 
Doctor Bancroft’s series further indicates that he has been ill-advised in 
sharing the responsibility for the selection with others who are not operating 
surgeons. 

Dr. J. William Hixtox said that in the Stomach Clinic at Bellevue 
Hospital they have had 460 cases in the past four years. Of that number 128 
were post-operative cases. Of the 128 cases 59 per cent, have been operated 
on for acute and 69 per cent, for chronic ulcer. That leaves 332 unoperated 
cases of ulcer seen in that time. Of the 69 per cent, operated there are 
twelve with marginal ulcer, 16 per cent, of gastrojejunal ulcer, three of whom 
the speaker personally operated on. He had been very much surprised at 
these figures which convinced him that gastroenterostomy is not as ideal a 
procedure as he had thought it. Patients have come back seven years after 
gastroenterostomy. They felt fine at first but developed pain from jejunal 
ulcer. It has been proven by gastroenterological studies that many of the 
patients have been treated medically for years afterward. As to the follow-up, 
Doctor Hinton did not believe this was of any value unless the patients are 
seen personally. 

Doctor Bax croft, in closing the discussion, said that he had expected 
there would be some criticism of the policy adopted. Nevertheless, he had 
felt that it was worth an experiment to attempt to improve the treatment of 
duodenal ulcer. If a marked advance could he made by a similar method in 
the treatment of diabetes, it could be achieved in ulcer. Therefore, as an 
experiment, it had been decided that the surgical department would, on the 
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recommendation of the internist, remove the appendix in cases of early ulcer 
or pylorospasm, without exploring the ulcer. J-Ic felt that the results had 
justified the experiment. The fact that a large percentage of the ulcer cases 
were free from symptoms on an unrestricted diet, and that there was only 
an 18 per cent, failure, he felt, justified the experiment. Jn pylorospasm the 
results, of course, had been better than in ulcer, as shown by the figures. 
The discussion of whether the internist and radiologist should dictate the 
policy in reality did not work out as didactically as one might assume from 
the plain statement. As a rule, in the discussions of the cases, it transpired 
that all three agreed on a given policy. This was largely due to the fact that 
the surgical department had no desire to operate on a large series of duodenal 
ulcers, but only to operate on the cases with a prolonged history and which 
were obvious medical failures. 

The speaker did not agree with Doctor Lewisohn that subtotal gastrectomy 
is the operation of choice in the hands of the general surgeon. He felt that 
the mortality would he so great that the operation would not be justified. 
He also felt that in cases with a prolonged history and deep scarring a gastro- 
enterostomy has too many failures to justify its use. 

Doctor Bancroft realizes that the series of cases presented is small and 
that a sufficient length of time for follow-up analysis has not elapsed to draw 
didactic conclusions. So far, however, the post-operative results of the 
Devine operation have been satisfactory. 


STATED MEETING HELD APRIL 13, 1932 

The President, Dr. John Douglas, in the Chair 
LATERAL DISLOCATION OF THE KNEE-JOINT 

Dr. John H. Garlock presented a man, forty-two years of age, who 
was admitted to the Second Surgical Division of the New York Jdospital, 
November 8, 1930, with a history that a few minutes before, his right leg 
was caught between an elevator and the elevator shaft, and the knee severely 
twisted. 

Examination showed there was a complete lateral dislocation of the knee- 
joint. (Fig. 1.) The lower end of the femur was displaced internally and 
the articulating surface could be felt beneath the skin. The upper end of 
the tibia was displaced externally, and its superior articulating surface could 
be easily palpated. 

The patient was anaesthetized and the dislocation was reduced by a com- 
bination of traction, hyperextension, and counter-pressure on the tibia and 
femur in opposite directions. A posterior splint was applied. Active motion 
was instituted on the fifth post-operative day. At this time, 20° flexion in 
the knee-joint was already present. Active motion was then continued three 
times daily for a period of ten minutes. He was allowed out of bed on 
crutches on the twenty-third post-operative day. Physiotherapy was then 
instituted. A brace was obtained for him which he wore for a short while. 
It was felt that this support was indicated because of undoubted injury to the 
crucial ligaments. 

His condition at the present time is as follows: 
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Extension is normal. Flexion proceeds through an arc of about no 0 . 
There is no instability of the knee-joint in any direction. The patient gets 
about without the aid of any support, and there is no appreciable limp. He 
was presented because of the rarity of the injury and to call attention to the 



complete lack of instability in the knee-joint even after the severe trauma, 
which undoubtedly involved tearing of the crucial ligaments. 

Dr. James M. Hitzrot said that there are a number of operations that 
have been devised for the repair of tears of the crucial ligaments, but their 
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desirability as well as the results obtained are still under discussion. In 
Doctor Hitzrot's experience, by simple fixation stable knee-joints are obtained 
after dislocations in spite of the fact that the ligaments may be completely 
torn. In fractures in which the ligaments are involved, the coincident injury 
to one or the other of the intra-articular cartilages is the serious complicating 
factor. 

Dr. Bradley L. Coley said that he had recently under his care a man 
with a lateral dislocation of the knee-joint. The leg was displaced laterally 
and there was complete tear of the internal lateral ligament. It was apparent 
from a study of the X-ray films that the crucial ligaments had been torn. 
The patient was brought to the hospital within an hour of the accident and 
the knee was immediately reduced and placed in plaster. The plaster was 
kept in place for four weeks and then removed. At this time there was no 
abnormal mobility of the knee in any direction. The man was able to walk 
and. his convalescence continued satisfactorily. He is now back at work ten 
weeks from the date of the accident. 

FRACTURE AT THE LOWER END OF THE TIBIA WITH 
MARKED DISPLACEMENT 

TWO OPEN OPERATIONS. RESULT AFTER TWO AND A HALF YEARS 

Doctor Garlock presented a man, fifty years of age, who, in September, 
1929, was first seen nine weeks after he fractured his right ankle. After the 
accident, he was taken to a hospital in New York, where, without anaesthesia, 
a plaster case was applied. After two weeks he returned home. 

Examination November 27, 1929, showed a marked deformity just above 
the right ankle due to a badly comminuted fracture of the lower end of 
the tibia with marked displacement of the fragments. Clinically, there was 
no evidence of union. December 2, 1929, the site of injury was exposed by 
a curved incision on the antero-medial aspect of the lower leg. There was 
no evidence of union. The distal fragment was markedly comminuted, but 
presented one large fragment anteriorly. The upper fragment was displaced 
inward and backward. The ankle-joint was visible in the field. At this 
time nothing was done to the fracture of the shaft of the fibula. The frag- 
ments were mobilized, and what was thought to be a satisfactory reduction 
was accomplished. A sliding bone inlay graft taken from the upper fragment 
was then placed across the line of fracture. The wound was closed after 
careful hemostasis and a circular plaster case applied from toes to mid-thigh. 
Post-operative X-ray examination revealed that a complete reduction had not 
been accomplished, and that a serviceable weight-bearing surface had not 
been produced. Therefore, a second operation was performed December 26, 
1929. An external lateral incision was made over the site of the fracture 
of the fibula. Firm union was found at this point. The fracture was repro- 
duced with a chisel and a mortise fashioned so as to obtain locking of the 
fragments. This was further reenforced by a kangaroo suture passed through 
drill holes. The scar of the first operation was excised and the fracture of 
the tibia again exposed. The bone graft was found firmly united. It was 
pried loose and preserved. All the tibial fragments were dissected free from 
the surrounding tissues and mobilized. Reduction was then easily accom- 
plished, but difficult to maintain. It was found necessary to remove the 
9 129 



NEW YORK SURGICAL SOCIETY 


upper projection of the lower posterior fragment. The fracture was then 
reduced and the foot placed in inversion. The bone graft was placed in its 
original bed and the wound closed without drainage. A circular plaster case 
was then applied from toes to mid-thigh with the foot in inversion and dorsi- 
flexion. The patient was discharged from the hospital January 7, 1930, after 
an uneventful convalescence. The plaster case was removed after two and 
one-half months and union was found to be firm. He received careful 
physiotherapy for three months, and began to bear weight on the extremity 
after four months. At the present time, there is about 30 to 40 per cent, 
impairment of motion in the ankle-joint. The patient has a good weight- 
bearing surface, and is able to carry on his activities without difficulty. 

Doctor Hitzrot said that in treating these old fractures of the ankle-joint 
the liberation of both fragments is most important. He had shown before 
this society (Annals of Surgery, March, 1932) a case in which there was 
a fracture of the fibula with a posterior fragment broken off from the tibia 
and displaced posteriorly. The case was ten months old when he first saw 
it. After liberating both fragments, fibular and tibial, the dislocation of the 
foot was reduced, but in so doing the circulation of the foot was arrested 
and that procedure had to he given up. So he devised an operation by which 
he resected the lower end of the tibia, reconstructing the joint to bring it 
into the weight-bearing area. Four months after the operation the patient 
was able to walk on the foot and is now able to do almost anything with that 
foot, although he has some limitation of dorsal flexion. In another case, 
operated on previously by another surgeon who made two incisions, Doctor 
Hitzrot operated two years later because the woman was unable to walk on 
the foot without a special shoe. After the operation, she could wear a normal 
shoe. Unless all the fragments are liberated they cannot be gotten back into 
position. In the first case reported even this was unsuccessful but the opera- 
tion devised at that time seems, after the lapse of four years, to have been 
successful. 

NON-SPECIFIC GRANULOMA OF ILEUM. ILEOCECAL RESECTION. 

RESULT NINE YEARS AFTER OPERATION 

Dr. Donald Gordon presented a woman, forty-nine years of age, who 
was admitted to Roosevelt Hospital April 19, 1923, for pain in the right 
side of the abdomen. She was fairly well until three years ago, when irregu- 
lar attacks of pain in right side of the abdomen began. During one of these 
attacks she was operated upon for appendicitis. At the operation, the 
appendix was found to be normal, but it was removed, and at that time a 
thickening of the ileum and caecum was noted, but on account of her condi- 
tion, resection was considered too dangerous. She was better for a time 
after the operation, but gradually developed the old discomfort, which con- 
tinued to grow worse until one and one-half years ago, when, after an acute 
attack of pain in the right lower quadrant, a mass remained in the right 
lower quadrant. This mass is very tender, and requires her to support it 
when she turns over in bed, and to protect it in every way. She has cut 
down on all food, until she is now taking only toast, tea, and milk. She has 
frequent attacks of nausea and occasional vomiting. Bowels move two to 
three times a day with Squibb’s paraffin oil. Bowel movements of a diarrhoeal 

130 



NON-SPECIFIC GRANULOMA OF ILEUM 


character, frequent, profuse, watery, no visible blood, and no tenesmus. She 
has lost sleep, weight, and strength on account of pain and lack of food. 
She is growing worse. Her abdomen is scaphoid except at right lower 
quadrant, where there is a pronounced palpable rounded mass size of an 
orange in right iliac fossa, slightly movable, hard, and tender at upper end 
beneath old appendix scar. Operated upon April 20, 1923. Right Kam- 
merer incision eight inches long exposed a large mass in right iliac fossa 
attached to right side of parietal peritoneum, with great omentum adherent 
to mass. The ascending colon was angulated back on itself and attached to 
this mass, bringing the right end of transverse colon down to this position, 
forming a kink in ascending colon besides the obstruction at the ileocecal 
junction. The ileocecal mass was released with incision along right lumbar 
gutter and into mesentery of ileum. This was mobilized, side-to-side anasto- 
mosis isoperistaltic was done with linen for outer suture, and chromic catgut 
for inner suture. The ends had been crushed with clamp, cauterized, and 
inverted with purse-string of linen. The mesentery was ligated with plain 
catgut, and the peritoneal denudation covered with few plain catgut sutures. 
Peritoneum closed with No. 2 plain ; rectus sutured with interrupted chromic 
catgut ; skin with interrupted silkworm gut. 

Post-operative Course . — Temperature rose to 102° on fourth day, then fell 
to the normal. Wound drain removed on eighth day. On the thirteenth day 
temperature started to rise and reached 103. 6°. Coincident with temperature 
there was a marked and rather intractable diarrhoea, which was thought to 
be the cause of the temperature; but a mass developed in the right side of 
abdomen, which explained the temperature. 

May 18, under local anaesthesia, the old incision was reopened down 
through the muscles, and a mass found to the right of intestines. This mass 
was above the old drainage. It was incised and about six ounces of creamy 
pus eA'-acuated together with remnant of old fibrin of hematoma. Wound 
drained with three tubes for ten days. Irrigated daily. 

After the evacuation of this secondary abscess, the temperature fell im- 
mediately to the normal, and remained so. The patient was discharged May 
29 with granulating wound with small sinus from which there was a slight 
discharge. Weight, eighty-three pounds, feeling well, and eating everything. 

Subsequent History . — Weight went up to 126 pounds and stayed there 
until a severe nervous strain one year ago resulted in loss of appetite and 
weight. Her weight went down to 105 pounds, at which point it has remained 
for a year. For one year after operation, she had seven to eight bowel 
movements a day. These gradually became less, and ceased upon changing 
from seven to eight glasses of water a day to a similar amount of milk. 

Examination in March, 1932, shows a moderate hernia for which she 
does not wear any support. No masses, no tenderness. Patient is very active 
and has no complaints. 

Pathological Report. — Macroscopical. — About two feet of intestine of which ten 
inches is small intestine and rest is large intestine covered with fibrous adhesions and 
raw edges. There is a tumor mass, seven by five by four centimetres, at the ileocecal 
junction which is bound down by surrounding adhesions and gives the appearance of 
beginning intussusception. The centre of the hardened specimen showed a lumen which 
would just accept a silver probe. The macroscopical slide shows increase of fibroblastic 
tissue with dilatation of blood-vessels. Few polymorphonuclears, many lymphocytes, and 
a moderate number of endothelial cells. No giant cells or true tubercles seen. 

Diagnosis . — Chronic inflammation of ileocecal region with chronic intestinal ob- 
struction. 
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Dr. John M. Hanford cited a similar case. The patient was a 
cardiac, a woman, about thirty years of age, but had compensation. She 
came to the hospital with acute ileus. At operation a large fusiform mass 
was found in the terminal ileum. This was resected and it was possible to 
make an end-to-end anastomosis very near the caecum. Jejunostomy was done 
and the patient recovered. She still has attacks of abdominal cramp-like pain 
but on account of the bad cardiac condition no further operation has been 
advised. 

The specimen removed showed thickening of the gut wall, narrowing of 
the lumen and ulceration of the mucosa. Microscopically . — The main find- 
ings were replacement of mucous membrane by granulation tissue, dense infil- 
tration with mononuclear cells and tremendous dilatation of the lymph sinuses 
in the adjacent mesenteric lymph-nodes. Dr. A. P. Stout, the surgical 
pathologist, stated that it was an “entirely unexplained ulcerative lesion of 
the ileum.” 

Dr. Charles L. Janssen referred to a similar case. The patient was a 
young woman, twenty-one years of age, who had symptoms of acute appen- 
dicitis. Before coming to the hospital she had been ill about fourteen days 
with elevation of temperature and a mass in the right lower quadrant. Im- 
mediate operation was done and the caecum and terminal ileum were found 
to be matted together. The appendix was removed with great difficulty on 
account of the thickening. The patient had a stormy convalescence and 
three days afterward developed a fecal fistula. Pathological examination 
showed a marked thickening of the wall of the appendix but no tubercles. 
That fecal fistula had developed raised the question of tuberculosis but 
examinations of the chest were negative. Examination of the caecum showed 
some deformity. An attempt was made to close the fistula with a direct 
attempt on the caecum. Two holes were found, and it was concluded that 
the fistula was the result of the breaking down of the caecum through some 
inflammatory reaction. The patient leaked some fecal material after the 
operation and from time to time there has been some fecal discharge. As 
tuberculosis was ruled out it was thought a granuloma should be considered 
as a possible cause. 

Dr. Carl Eggers said that he had operated on two patients who are 
difficult to classify and who probably belong to the group of non-specific 
granuloma of the intestines. Both presented large palpable tumors in the 
right lower abdomen which disappeared completely after an ileocolostomy 
followed by X-ray treatment. 

The first patient, C. T., fifty-seven years of age, came under observation 
October 14, 1919, with symptoms suggestive of incomplete intestinal obstruc- 
tion. An X-ray examination was not made at that time. Under medical 
treatment the symptoms improved and he was not seen again for several 
months. In February, 1920, he again complained of abdominal cramps and 
pain over the right lower quadrant associated with constipation and later 
diarrhoea. There was no vomiting and no blood was noted in the stool. There 
were no urinary symptoms. Rontgen-ray examination did not help in defi- 
nitely establishing a diagnosis. The patient was anaemic and had lost weight. 
Abdominal examination showed a large, nodular tumor on the right side, 
tender to touch. 

Operation, February 19, 1920.- — Five-inch right rectus incision. No free 
fluid. A large tumor presented which fixed the caecum and the ascending 
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colon in their position and extensively invaded the retroperitoneal lymph- 
nodes as well as the mesentery of the ileum. Whether the tumor arose in 
the wall of the gut with secondary lymph-node involvement, or whether it 
was a lymph-node tumor encroaching on the gut could not be determined. 
Jt impressed as an inoperable malignant tumor. An ileocolostomy was done 
after dividing the small gut about five inches from the ideocecal valve. The 
abdomen was closed without drainage. 

The convalescence was uneventful. The wound healed by primary union, 
and all intestinal symptoms were relieved. He was given a series of X-ray 
treatments and after a short time the tumor mass disappeared entirely. 

About two and a half years later a complete gastro-intestinal X-ray exam- 
ination was made after a meal and a barium clysma. There was no sign of a 
tumor or a defect. The ileocolostomy functioned well. 

Since then the patient has shown no symptoms in reference to his 
intestines. 

The second case, H. F., sixty-four years of age, was admitted to the. 
Lenox Hill Hospital, May 12, 1931, complaining of pain in the right lower 
abdomen for about a week. He was markedly constipated but had no symp- 
toms of obstruction. He gave an interesting history of an attack of acute 
appendicitis thirty-five years before which had recurred about ten times and 
each time subsided with rest and the application of an ice-bag. Blood in the 
stools had been noted repeatedly. Fie had lost fifteen pounds in weight 
during the last year and during this period constipation had become more 
pronounced. 

For a long time he had been an invalid ; he had chronic myocarditis and 
about a year before admission had developed paralysis of the left arm and 
the left side of the face. He had a blood-pressure of 240 at that time. At 
present he was under constant medical care for his cardiac condition and 
blood-pressure of 200. 

The local findings were as follows : Abdomen large, soft, and tympanitic. 
In the right lower quadrant of the abdomen a large, nodular mass, the size 
of a grapefruit, was palpable and tender to touch. It filled the iliac fossa 
and extended upward to two fingers above the umbilicus, mesially almost to 
the median line, downward to Poupart’s ligament, and laterally to about two 
fingers beyond the anterior superior spine. The tumor was fixed in position 
but the abdominal wall was not adherent to it. There were apparently no 
obstructive symptoms or signs. The inguinal lymph-nodes were not enlarged, 
and no Virchow glands were palpable. He had several lipomata in the 
abdominal wall. The patient had a bilateral inguinal hernia and a right-sided 
hydrocele without any suspicion of malignancy. Rectal examination showed 
haemorrhoids and a large soft prostate. 

The general impression of the patient was quite good. The nature of the 
growth was doubtful. It was apparently a primary tumor originating in the 
right lower quadrant. 

May 18, 1931, a five-inch right rectus incision was made. A large tumor 
was found to occupy the right iliac fossa, which extended down into the pelvis, 
displacing the iliac vessels. It was very large and immobile. It involved 
and projected into the caecum and absolutely fixed that part of the gut, and 
it likewise involved the appendix, the lower ileum, and its mesentery. There 
was such extensive involvement of the lymph-nodes that it was impossible to 
say whether the growth originated in the gut with secondary lymph-node 
involvement or whether it was possibly a primary lymph-node tumor invading 
the caecum. It felt somewhat cystic and gave rise to the impression that it 
might be a large mucocele starting from the appendix, or possibly a gelatinous 
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carcinoma. A biopsy could not be done without infecting the peritoneum. 
On account of its size and extensive attachments a radical operation seemed 
impossible, especially in view of the patient’s cardiac condition. A decision 
was reached to do an ileocolostomy, to give the patient X-ray treatment, and 
later to attempt removal of the tumor if the condition warranted it. 

The ileum was therefore divided about four inches from the ileocecal 
valve. Both ends were closed and the upper one then united to the middle 
of the transverse colon by a lateral anastomosis. 

The convalescence was uneventful. The wound healed by primary union. 
A series of six X-ray treatments was given from June 4, 1931, to June 13, 
1931. A second operation was then decided on for the purpose of removing 
the tumor. 

June 17, 1931 (one month after the original procedure), under spinal 
anaesthesia, the old incision was reopened and extended downward for better 
exposure. Extensive adhesions were encountered and after they were sep- 
arated it was found that the large tumor mass had almost completely disap- 
peared. All that remained was a small infiltrated tumor mass plastered 
against the lateral pelvic wall. The land marks were ill defined. The lymph- 
node tumor had also practically disappeared. A resection was considered 
unwise as they were apparently dealing either with an inflammatory lesion, a 
granuloma of some form, or a very radio-sensitive border-line tumor. 

The ascending colon and caecum were found to be in a state of collapse. 
There was apparently no regurgitation of faeces into this excluded loop of 
gut and there was therefore no reason to believe that it would cause trouble 
later on. The abdomen was therefore closed without drainage. 

As soon as the patient’s condition permitted he was given another series 
of six X-ray treatments between July 7, 1931, and July 18, 1931. He was 
discharged completely relieved of abdominal symptoms and without any 
palpable tumor. He has subsequently received some more X-ray treatments. 

In February, 1932, he was re-admitted on account of acute bronchitis, 
chronic myocarditis, and auricular fibrillation, which subsided under treat- 
ment. At that time no tumor was palpable, and a barium clysma showed 
good outline and normal function of the bowels. 

At present he is in good condition. 

Dr. Edward W. Peterson referred to a case he had shown before this 
society five years ago. In July, 19x8, at an operation for the relief of hydrops 
of the gall-bladder, it was found that the patient was also suffering with 
tuberculosis involving the caecum and appendix. As the peritonitis was 
thought to be of the peritoneal, rather than of the enteroperitoneal variety, 
nothing was done at the time except the removal of the appendix and gall- 
bladder. Seven months late*- the patient was operated upon by the late 
Doctor Silleck for partial intestinal obstruction. Massive infiltration of the 
caecum and ascending colon gave the impression of inoperable malignancy, so 
Doctor Silleck closed the abdomen and ordered deep X-ray therapy. A later 
study of the previous record convinced him that he was dealing with an 
extensive hyperplastic tuberculosis and not with a malignant condition. Fol- 
lowing intensive X-ray treatment the tumefaction in the right side of the 
abdomen disappeared and all abdominal symptoms were relieved. For over 
six years the patient considered himself perfectly well, but in July, 1925* l ie 
was again operated upon for partial intestinal obstruction. An exploratory 
operation revealed a small tumor obstruction at the ileocecal valve, numerous 
scars on the caecum, ascending colon and mesentery, but there was disap- 
pearance of the massive hyperplastic tuberculosis encountered by Doctor 
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Silleck at the previous operation. A lateral anastomosis between ileum and 
transverse colon was made, further X-ray treatment was given, and again 
there was complete relief of all unpleasant symptoms and rapid gain in weight 
and strength. This lasted until 1931, when an intra-abdominal abscess devel- 
oped in the right lower abdomen. This was opened up in another hospital 
by another surgeon. At the present time there is a persistent sinus leading 
down to the ileocecal region, and a large area of ulceration of the abdominal 
wall of the right lower quadrant, where the X-ray treatment had been given. 
This report is given in answer to Doctor Eggers’ suggestion that a short- 
circuiting operation and X-ray therapy may prove satisfactory in granuloma 
or tuberculosis of the caecum. Doctor Peterson regretted that in his case 
radical treatment was not carried out, instead of the conservative measures 
mentioned. 

DERMOID CYST OF MEDIASTINUM 

Dr. Carl Eggers presented a woman, thirty-seven years of age, who was 
referred for treatment March 14, 1932, with the diagnosis of dermoid cyst 
of the mediastinum, which had been definitely established by her consulting 
physician on the basis of Rontgen-ray examinations and an exploratory punc- 
ture. Her chief complaint was dyspncea and cough. She had not been well 
since June, 1930. At that time, without any premonitory symptoms, and 
without any warning, she suddenly had an attack of dizziness, faintness, and 
a feeling of compression within the chest. She was hardly able to breathe 
or move. There was no real pain, but a peculiar feeling of pressure and 
oppression which made her fearful that something might happen. She did 
not faint, and did not cough, and there was no expectoration. Her physician 
was unable to make a diagnosis and is said to have kept her intermittently 
under chloroform for about twelve hours. There was gradual improvement 
but she did not completely recover and a few weeks later consulted another 
doctor who diagnosed pleural effusion and aspirated it, with considerable relief 
to the patient. The fluid was clear and negative on culture. An X-ray of 
the chest was not done at that time. 

The patient was seen again by this doctor in October, 1930, and he 
reports as follows: “An X-ray of the chest showed a curious, evenly out- 
lined right hilus shadow with dullness on percussion. This shadow was so 
sharp and directly opposite the pericardium that a fluoroscopy was done, and 
it was definitely established that the heart, pericardium and oesophagus were 
not concerned. She had no symptoms and has had no symptoms except a 
slight discomfort on deep breathing. Several subsequent X-ray examinations 
have been made. The shadow and area of dullness have increased in size 
during the last year, and the outline has become more circumscribed. A 
diagnosis of mediastinal cyst was made. Recently, the patient, who is in 
excellent health otherwise, suffered some slight increase in dyspnoea on 
exertion and some feeling of chest pressure. On February 11, 1932, a para- 
centesis was done of the cyst itself with a very long needle, removing about 
ninety cubic centimetres of typical dermoid material. Since then the patient 
has been very comfortable and- goes about doing practically everything which 
does not involve too much exertion. However, a radiograph taken yesterday 
convinced me quite definitely that the time has arrived for action.” 

Her doctor further reported that he had first seen the patient in consul- 
tation in August, 1928. Her chief complaint at that time had been stiffness 
and swelling of the neck, particularly on the right side, which had been 
preceded by pain in the right arm and shoulder. She also complained of 
tightness in the throat and difficulty in swallowing. He subjected her to a 
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very careful physical examination at that time, including an X-ray study of 
the chest. Nothing was found which apparently had any relation to the later 
diagnosis of mediastinal cyst. His only definite finding was an impacted right 
upper molar. After its removal all symptoms promptly disappeared. 

When seen by Doctor Eggers March 14, 1932, her general impression 
was good. There was moderate dyspnoea, even on slight exertion. The gen- 
eral examination was negative. 

The lower part of the neck looked widened and full, but nothing abnormal 
could be palpated. The thyroid was not enlarged. 

Over the upper anterior chest there were numerous dilated superficial 



Fig. 2 . — Mediastinal dermoid cyst, capacity 1,000 cubic centimetres, before operation. 

veins which extended laterally from the upper sternal region over both sides. 
On inspiration there was marked retardation noted over the right side. 

Posteriorly nothing abnormal could be made out, while anteriorly there 
was flatness on the right side, extending from the second rib downward to 
the diaphragm. It extended beyond the median line on the left and to the 
anterior axillary line on the right. Breath sounds were present over the 
entire area, however, and seem quite normal. 

The heart sounds were slow, regular, good force, 90 per minute. 

As soon as the patient lay down her face and neck became acutely red 
and swollen, and her eyes bulged and began to water. 

The impression one got is that there was pressure on the large vessels, 
rather than on the trachea. As soon as she sat up the condition readjusted 
itself. 
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An X-ray examination showed a large cone-shaped shadow in the right 
chest, with its base in the mediastinum and its tip almost in the axillary line. 
The margins were smooth and sharply defined. (Fig. 2.) Operation March 
17, 1932. Under local ^2 per cent, novocaine ansesthesia a slightly curved 
incision was made over the right anterior chest with the convexity towards 
the left. It extended from the second to the fifth ribs about at the junction 
of the ribs with their cartilages. The breast and pectoral muscles were dis- 
placed outward. About four to five centimetres of the third, fourth, and 
fifth ribs were removed just distal to the junction with the cartilages. The 
intercostal tissues were dissected back, and immediately underneath was felt 
a large, tense mass. The exact location of the pleural reflection could not be 
determined. An exploratory puncture was done and light brown, thick, 
non-odorous fluid aspirated. A large trocar was then inserted and about 1,000 
cubic centimetres of this same type of fluid and cheesy material removed by 
suction. (Reported negative for organisms and pus-cells.) The patient im- 
mediately experienced great relief. 

After evacuation the cyst-wall collapsed somewhat and further explora- 
tion was possible. The pleura was found to be densely adherent to the outer 
side of the sac, but nevertheless the condition looked rather promising for 
complete extirpation in one stage. In attempting to shell out the sac the 
pleura was entered in several places, but apparently there was no free pleural 
cavity but only smaller pockets separated by adhesions. As a result of this 
the lung did not collapse and the patient had no distress. It was possible to 
completely separate the lung from the mass. In the other directions the 
separation was more difficult. In order to be able to proceed cautiously the 
sac was opened and dried with sponges. It was enormously large. Towards 
the left and in an upward direction it was impossible to palpate its limits ; it 
reached beyond the median line into the left chest. Part of the lining was 
quite smooth, while other portions were thick, knob-like masses of skin, with 
a pigskin appearance, from which hairs grew, of which none seemed more 
than about an inch in length. With one finger in the sac acting as a guide, 
a further attempt was made to free the sac, but it was very difficult, 
especially opposite the thick, knob-like portions. The third and fourth costal 
cartilages were now completely removed, but even then much of the dissec- 
tion had to be done without the aid of vision, especially under the sternum 
and in an upward direction. The strain was beginning to tell on the patient, 
but her color was good and she was cheerful. It was considered inadvisable 
to attempt complete extirpation in one sitting. There was danger of severe 
hsemorrhage. Marsupialization was decided on. Sac therefore freed some- 
what more in all directions until it was possible to draw its opening well out 
of the chest. While freeing it from the pericardium in the depth the right 
phrenic nerve was divided. A gauze tampon was now packed into the sac 
and the edges were then sutured to the margins of the skin at the site of the 
third and fourth costal cartilages, close to the sternum. A large piece of 
rubber dam was inserted between the outer wall of the sac and the right 
parietal pleura. The rest of the wound was then closed with interrupted silk 
sutures. 

The convalescence was uneventful except for a rise of temperature to 
10 3° on the second night. There was at the same time considerable cough 
and pressure sensation in the chest. It was promptly relieved by removing 
the large gauze packing from the cyst which had become saturated with secre- 
tion and by its weight produced symptoms of pressure. The patient was 
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turned on her abdomen several times and in that position completely drained 
the cyst with relief of symptoms. 

She was allowed out of bed on the tenth day and her progress had been 
uninterrupted, until she was completely free of symptoms. At the completion 
of the operation it was expected to follow with a second stage in about two 
weeks, even though the difficulties connected with the extirpation of the sac 
were known. However, several points of interest had been noted which made 
him hesitate. The sac had shrunken to such a degree that it was now possible 
to feel its limits in all directions. The secretion had markedly diminished. 
The pathological examination of part of the excised wall of the sac had 



Fig. 3. — Mediastinal dermoid cyst twenty-five days after operation. Capacity thirty 

cubic centimetres. 


shown that it was devoid of distinctive lining membrane, though in other 
parts there was thick skin with hair. This awakened feeling that there was 
reason to hope for considerable more contraction of the sac until only that 
portion remained which had a definite epithelial lining. It might be possible 
to later destroy that with an electric cautery. At present he was waiting to 
see what nature would do. 

Injection of the remaining cavity three weeks after operation showed that 
it held only about thirty cubic centimetres. (Fig. 3.) An X-ray taken at that 
time demonstrated this small residual cavity. 

Dr. Allen O. Whipple said that about two years ago he had a patient 
at the Presbyterian Hospital on whom he operated for a cyst in the right 
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side, thought to be a dermoid cyst of the mediastinum or pleura, that gave 
remarkable findings. She had suffered from the lesion for over twelve years 
and had had repeated tappings. Her chief symptom was dyspnoea, so severe 
that she could not lie down, but the tappings relieved this. Because of the 
necessity for repeated tappings it was decided to do an exploratory thora- 
cotomy. On reaching the main cavity, peculiar knob-like thickenings were 
seen on the floor of the cyst. One of these was removed and was found to 
communicate with other cysts. Because the patient’s condition was not good, 
further measures had to be stopped, only marsupialization being done. The 
patient developed a massive lung collapse on the other side and died from 
pneumonia. Autopsy showed the cyst was an echinococcus cyst, not a con- 
genital one, of the pleura. 

Doctor Eggers rejoined that one of the interesting points in the history 
of his patient was the acute onset with a feeling of pressure within the chest 
and dyspnoea so severe as to require the administration of chloroform. This 
point, together with the pathological examination of a part of the wall of the 
sac which was devoid of a definite epithelial lining, and the further fact 
that the capacity of the sac had diminished from 1,000 cubic centimetres to 
thirty cubic centimetres in three weeks, seemed very significant. He won- 
dered whether the original dermoid cyst could have ruptured spontaneously 
and in addition to the primary tumor have developed a large secondary sac. 
This explanation seemed to him the most likely, as one would hardly expect 
as rapid a diminution in size of a tumor completely lined with epithelium. 

HYDRONEPHROSIS AND MEGALO-URETER 

Dr. Carl Eggers presented a young man, twenty-two years of age, who 
came under surgical care at the Lenox Hill Hospital February 26, 1931, com- 
plaining of attacks of pain in the left side of the abdomen for twelve years. 
He stated that he had been sick practically all his life. As a small child his 
tonsils were a constant source of trouble until they were removed. About 
twelve years ago he had first attack of pain in the left flank. It was suffi- 
ciently severe to cause him to hold his side and to double over. It did not 
radiate. There were no definite urinary or intestinal symptoms. The pain 
was constant and lasted about three days. Following this original attack he 
had others at the rate of about one every six months. For several years there 
was complete relief, but about six months ago the attacks came on again, at 
the rate of about every two weeks. Some lasted about twenty-four hours, 
while the last one, a week before admission, continued for three days. His 
only symptom in addition to pain was occasional urgency. 

Ihere was nothing in his personal habits to indicate relation to bis symp- 
toms and the only point of interest in the family history was the diagnosis 
of kidney and bladder stones in the mother. 

On examination there was tenderness in the left costovertebral angle and 
on bimanual examination a large mass was palpable in the kidney region, ex- 
tending down to the crest of the ilium. There was no muscular rigidity, but 
considerable tenderness over the mass' and also along the course of the ureter. 
1 he right kidney was palpable but not tender. 
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Rectal examination revealed a small prostate. There was no tenderness 
on the right side, but on the left side, corresponding to the region of the 
entrance of the left ureter, there was infiltration and tenderness. The external 
genitals were normal. The urine was slightly cloudy. 

A few days’ observation, associated with urine examinations, repeated 
cystoscopies and X-ray examinations brought out the following points : The 
urine at times was clear, then again cloudy. There was no fever. The large 
mass in the kidney region completely disappeared with relief of pain. 
Cystoscopy showed a normal bladder and both ureters were easily catheterized. 
On the right side clear urine was obtained, indigo-carmine in good concen- 



Fig. 4. — Hydronephrosis and hydro-ureter injected with sodium-iodide solution. 


tration was received in five minutes. On the left side slightly turbid urine 
was collected but no indigo-carmine was excreted. A pyelogram done on the 
left side by blocking the ureteric orifice and injecting twenty cubic centimetres 
sodium iodide showed a pouch-like area size of a hen’s egg just above the 
bladder, while the kidney and ureter were not outlined. 

These various findings pointed to an old, rather quiescent suppurative lesion 
of the left kidney and ureter, probably not tuberculous in nature. The large 
mass which was felt on the original examination must probably be considered 
a hydronephrosis. A cystoscopy was therefore repeated for the purpose of 
filling and outlining the suspected sac. About 300 cubic centimetres sodium 
iodide were injected into the left ureter without causing any discomfort and 
the accompanying picture obtained. (Fig. 4.) There was present evidently 
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a hydronephrosis and a megalo-ureter. The etiology of the condition could 
not be determined. 

In order to establish permanent drainage of the hydronephrosis and to 
overcome the existing infection of Staphylococcus albus, a catheter was 
inserted into the left ureter and allowed to drain continuously. At intervals 
the hydronephrotic sac was irrigated and collene then injected. This was 
continued for four days. Reconsideration of the case, and the realization that 
we were dealing with a large potentially infected sac with no kidney function, 
which represented a menace to the future welfare of the patient, made us de- 
cide in favor of extirpation of the whole mass, which was done March 18, 
1931, through a left Langerbeck incision. 

The hydronephrotic sac was gradually drawn out of the wound without 
resecting the twelfth rib. It was very adherent. After freeing it completely 
the vessels of the pedicle were doubly ligated and divided. A greatly dilated 
pelvis of the kidney and upper end of the ureter were freed and dissected 
downward. While doing so the ureter tore off about five inches below the 
pelvis, and was ligated at this point. A complete ureterectomy was not pos- 
sible through the kidney incision. A cigarette drain was therefore inserted 
into the upper wound and the layers of the abdominal wall were closed around 
it. The patient was then turned on fiis back and a median suprapubic incision 
made. The bladder was freed extraperitoneally and the ureter isolated. It 
was much dilated. It was followed upward and when the stump was freed 
it was drawn down. By gentle traction and blunt dissection the ureter could be 
followed completely down to the bladder. It was then found that the lowest 
inch was only slightly dilated. No stricture or other abnormality could be 
made out and there was no aberrant vessel producing angulation or pressure. 
It was ligated with chromic catgut close to the bladder and the stump cauter- 
ized. One cigarette drain was inserted into the pelvis and the wound closed 
around it. 

On the following evening the temperature rose to 103°, but on the sixth 
day it had reached normal and remained there. The convalescence was un- 
eventful, and the patient was discharged cured on the thirty-second day. He 
has had no trouble since. 

The specimen was constructed after operation by suturing the divided 
ureter and it was then filled with fluid in order to be hardened. It took almost 
1,000 cubic centimetres to fully distend it. 

Dr. Edwin Beer said that the interest of this case lies in the pathology 
from the surgical standpoint. When one encounters an enormous ureter of 
this sort with no pathological condition at operation to explain it, one is 
liable to regard it as a congenital megalo-hydronephrosis. In the speaker’s 
opinion, causes may have existed in earlier life which led to enormous disten- 
tion of ureter and kidney, which have disappeared at the time of operation, 
and the most likely would be a stone in infant life or during early childhood. 
As far as operation is concerned, Doctor Beer believes that total aseptic 
nephro-ureterectomy without opening the urinary channels should be done 
more often than it is. He has had forty cases on his service at Mount Sinai 
Hospital with no mortality. 


HYPERTROPHY OF THE PYLORUS WITH ULCER OF THE STOMACH 

Dr. Willtam Barclay Parsons, Jr., presented a man, fifty-eight years 
old, who came to the hospital in November, 1931, complaining of recurring 
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epigastric pain. Two years ago he began to complain of epigastric pain 
coming on at irregular intervals from two to four hours after meals. 

Under treatment he was relieved and his health had been excellent until 
three weeks prior to the present admission. At this time he again noticed 
pain occurring two to four hours after eating. The pain was located in the 
epigastrium, radiating to both the right and left and, at the few times when 
very severe, to the interscapular region. There was neither nausea nor vomit- 
ing at first. Eructations helped slightly, and soda gave distinct relief. His 
intermittent pain is usually at night. 

The gastro-intestinal X-ray showed normal tone and peristalsis of the 
stomach, but a constant filling defect involving the lesser curvature portion 
of the pre-pyloric zone. He had no anaemia. Blood Wassermann was nega- 
tive. The stools were negative for blood. His appetite was excellent, and 
his history of pain with relief by soda and prompt subsidence of symptoms 
with alkalies and diet was certainly more in favor of ulcer than carcinoma. 

At operation the following pathology was found : The stomach tvas small, 
flexible. Just proximal to the p}dorus, on the lesser curvature side, was a 
lesion roughly two and one-half centimetres in diameter. The overlying 
peritoneum was puckered. The mass was irregular, and it was doubtful 
whether it represented a small carcinoma or merely the thickening of an ulcer 
with a crater and irregular margins. No enlarged glands were found. 

A partial gastrectomy was done. The crushing clamps were applied at 
a convenient point above the incisura, the stomach immediately distal to the 
clamps being soft and flexible, apparently the entire pathological region being 
just pre-pyloric. 

Pathological Findings. — Gross. — The specimen consisted of a segment of stomach 
which measured six centimetres along the lesser curvature and thirteen along the greater. 
At the distal end there was palpable in the wall a distinct thickening which came 
within about three milligrams of the cut end. This was most marked on the anterior 
surface but also extended along the greater curvature, and up the posterior aspect. 
It was about two centimetres broad. The peritoneum over it was not stippled. 

On section this thickening apparently consisted of a very marked hypertrophy of 
the musculature above which the mucosa and submucosa were distinctly outlined and 
were apparently free from tumor or ulcer. One centimetre from the proximal end of 
the stomach on the lesser curvature there was a punched-out ulcer with rolled edges, 
one centimetre in length and eight milligrams in breadth. It was oval with the long 
axis along the lesser curvature. On section this ulceration was found to interrupt the 
muscular coat but there was no marked thickening of the ulcer edges. It did not look 
neoplastic grossly. 

Two small, soft, lymph-nodes about three milligrams in diameter were found in 
the omentum on the lesser curvature and one five milligrams in diameter on the greater 
curvature. This was partly replaced by fat. 

Microscopical . — Section through the ulcer showed that the ulcer bed was covered 
with slough and that it rested upon a mass of scar tissue which completely erupted the 
muscular coat and extended out into the subserous layer. Caught in this scar tissue 
were a number of nerve bundles which were surrounded by thick-layered fibrous tissue. 
In the ulcer bed immediately beneath the necrotic tissue were many capillaries which 
came close to the surface. The scar tissue was infiltrated with great numbers of 
eosinophilic leucocytes. The mucous membrane at the margins of the ulcer was exceed- 
ingly vascular and showed distortion of the glands with some hyperplasia. A few of the 
glands were dilated and formed tiny cysts. 

Sections through the pylorus showed a tremendous thickening of the pyloric muscle 
which was 1.3 centimetres at its thickest point and one centimetre wide. The mucous 
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membrane covering was intact and toward the stomach side was infiltrated with 
eosinophilic leucocytes and large cells with small nuclei and large, rounded, acidophilic 
masses in the cytoplasm. These might be plasmocytes. There was no evidence of cancer 
either here, in the region of the ulcer, or in the region of the lymph-glands. 

Diagnosis . — Ulcer of stomach. Hypertrophy of pylorus of stomach. 

The points of interest in this case are: First, the history was unquestion- 
ably due to the ulcer, and the thickening of the pylorus was in all probability 
not associated with any symptoms, although giving a filling defect on X-ray 
examination, suggesting pre-pyloric carcinoma. Second, the ulcer was not 
shown radiographically, and was not appreciable by inspection or palpation 
of the stomach, and was found only by the good fortune in having placed the 
clamps above it. This point emphasizes the importance of opening the 
stomach and inspecting the mucosa in cases of suspected ulcer where palpa- 
tion has not convinced the surgeon of the presence of an ulcer. 

THYROGLOSSAL FISTULA WITH SUBMENTAL OPENING 

Dr. William Barclay Parsons, Jr., presented a man, twenty-seven 
years of age who came to the hospital because of a draining sinus in the 
neck which had been present for twenty-five years. This sinus was situated 
in the mid-line half way from the hyoid bone to the point of the chin in the 
submaxillary region, and had always discharged clear white fluid. There had 
been no pain, and nothing seemed to affect the amount of discharge except 
for brief periods when a crust would form. Except for a twelve-year history 
of chronic otitis media on the left, associated with a mastoidectomy, the previ- 
ous health was quite unimportant. The Wassermann reaction was negative. 
Ear examination showed purulent discharge with an absent drum membrane. 
The oro-pharynx was congested. Tonsils were of moderate size. 

Injection of the tract with lipiodol showed the tract running from the 
submaxillary region back to the hyoid bone and from there in general upward 
towards the foramen caecum, with several small branching processes just above 
the hyoid bone. This demonstrated quite definitely that the condition was a 
thyroglossal fistula with an unusual level for the anterior opening. 

The operation, as performed, was the typical one described by Sistrunk. 
The tract was cored out to the hyoid bone, a section of which was then re- 
moved. The tongue tract was then similarly cored out. One of the branches 
of the tract was seen before being divided, as it had been injected with 
methylene blue. This tract led directly backward just above the hyoid bone 
to the anterior pharyngeal wall. This was divided at the mucous membrane 
and was inverted beneath a purse-string suture of fine silk. The terminal 
portion of the duct was clamped and coagulated with a coagulating current. 

The microscopical report was as follows : 

“The section of the tract near the skin surface shows that it is lined with stratified 
cuboidal and cylindrical, ciliated epithelium. Some of the cells have vacuoles in them 
containing mucin. The tract in this portion is surrounded by a thick layer of dense 
fibrous tissue outside of which is striated muscle and fat. A section of the tract near the 
hyoid bone shows that it is lined with cuboidal epithelial cells without recognizable cilia 
but with occasional droplets of mucin. In this region there are many short, accessory 
branches which are found in the surrounding fibrous tissue. Together with these are 
some acini with colloid-like material in them, which are probably accessory thyroid acini. 
Another section near the hyoid shows two other fistulous tracts lined with stratified cylin- 
drical ciliated epithelium and surrounded by striated muscles. Diagnosis . — Thyroglossal 
fistula.” 
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TUMORS OF THE SMALL INTESTINE 

Dr. Henry W. Cave read a paper with the above title for which see 
Annals, August, 1932, p. 269. The reading of the paper was prefaced 
by the presentation of two patients : 

Case I. — A man forty-one years of age, was admitted to the Leroy Sani- 
tarium March 25, 1931, complaining of weakness following collapse after a 
severe intestinal haemorrhage. 

For the past three years the man has had an indefinite pain in the abdo- 
men, irregularity of bowel movements and considerable flatus. Appendix 
was removed some years ago. Two years previously had been treated for 
colitis. In February, 1929, a gastro-intestinal series was done which proved 
to be negative. The gall-bladder visualization at the same time showed the 
gall-bladder to he apparently normal. 

His present illness began in the late afternoon of March 25, 1931, when, 
while preaching a Lenten service, he suddenly collapsed and was unconscious 
for a few minutes. He was taken to his home and then to a sanitarium. 
After arrival at the sanitarium he had a large bowel movement in the evening 
which without question contained a considerable amount of old blood, a 
copious, dark, tarry stool. 

His haemoglobin was 45 per cent. ; Red blood-cells, 2,250,000. The follow- 
ing day he had a transfusion. During the next month he had several very 
large haemorrhages while he was in the hospital. Numerous complete gastro- 
intestinal series were taken, all of which proved to be negative, until, on May 
8, 1931, the rontgenologist reported a constant small diverticulum of the third 
portion of the duodenum. He also states that this was not noted on the plates 
taken a month previously, hut a review of these former plates in light of this 
finding showed an instance of its presence. He goes further to state that this 
diverticulum has become larger in the past few weeks and might be a per- 
forating ulcer of the third portion of the duodenum. 

Pre-operative Diagnosis . — Bleeding diverticulum of the third portion of 
the duodenum. Diagnosis at operation. — Tumor of the jejunum approxi- 
mately ten inches from theduodeno-jejunal junction. 

Procedure. — Resection. Side-to-side anastomosis. 

Pathological Report . — Leiomyoma of the' jejunum. 

This case was presented as one with unusually severe haemorrhages from 
a tumor of the jejunum, to emphasize that early exploratory celiotomy is 
justifiable in indeterminate intestinal haemorrhages. 

Case II. — A woman, forty-five years of age, entered Roosevelt Hospital 
October 16, 1927, complaining of pain in the right upper quadrant of the 
abdomen. Her present illness began about one year ago with a vague feeling 
of depression and also distress in the right upper quadrant of the abdomen. 
Particularly has this discomfort been aggravated after eating of meat. Aside 
from these symptoms and a few vague aches and pains in the" back, her present 
illness has been unimportant. Except for a tenderness in the upper abdomen 
just to the right of the mid-line in the epigastrium her physical examination 
was entirely negative. 

X-rays . — Her gall-bladder showed a very faintly visualized, small, con- 
tracted gall-bladder with a poor concentration of dye ; no stones identified. It 
was set down that failure to concentrate was due to a functional or some in- 
flammatory mucosal changes ; the dye test was considered only suggestive. 
However, a pre-operative diagnosis of chronic cholecystitis was made. 
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Operation . — Revealed a grayish-colored, distended gall-bladder which did 
not empty readily. It was the shape almost of a dumb-bell with a constriction 
or neck at the junction of the middle and lower third ; there were no stones. 
Cholecystectomy was done. 

On examining the duodenum there was found to he present a small tumor 
one centimetre distal to the pyloric vein and lying in the anterior wall of the 
intestine. It was small, approximately one centimetre by one centimetre, 
rounded, surface roughened, no crater distinguished ; the tumor mass seemed 
to extend throughout the entire thickness of the intestinal wall. It was 
excised. 

Microscopical section of this tumor showed normal mucous membrane, the 
interlacing bundles of smooth muscle being separated in places by masses 
of epithelial cells. These epithelial cells are arranged in solid masses sup- 
ported by delicate tissue stroma and duct-like structures having a fibrous 
sheath. The individual cells have a uniformity in size, shape and staining 
properties. Some of the cells are arranged so that they resemble islands of 
Langerhans. 

Diagnosis . — Accessory pancreatic tissue in duodenum. 

This patient was shown on account of the symptom of increased epigastric 
distress while eating meat from which she has been entirely cured since her 
operation in October. 1927, a period of over four years; and also for the 
reason that perhaps the removal of her gall-bladder alone might have cured 
her of her complaint. It would be difficult to tell which condition was causing 
her discomfort. 

It is stated by a physiologist that meat when eaten causes a more rapid 
secretion of pancreatic juice than either milk or bread. Therefore, in this 
case a distention of the pancreatic tissue confined v ithin the wall of the 
duodenum may have been the source of her complaint. However, it is my 
own opinion that her gall-bladder was the inciting cause of her symptoms. 

Dr. John McCreery said that of the disease, presented by Doctor Cave, 
in Bellevue Hospital there have been only seven cases in 160.000 admissions. 
Two years ago McWhorter and McCloud studied a series of 13,000 autopsies 
and found only six cases, three carcinomas and three sarcomas. The interest- 
ing point brought out in this study was that metastasis in the carcinomas was 
very slow, so that if early diagnosis were possible, operation might be expected 
to have favorable results. On the other hand, the cases of sarcoma metasta- 
sized very rapidly and widely spread. As far as diagnosis is concerned, an 
early one was made rarely. Early diagnosis depends on accident, such as 
intussusception or volvulus. He showed photographs of three cases of car- 
cinoma. The first was a man who gave no symptoms until two weeks before 
his admission to the hospital. The second case, a lipoma, had a long previous 
history of pain due to attacks of mild intussusception. The X-rays had been 
unsatisfactory in all the cases. 
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OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HELD MARCH 7, 1932 
The Vice-President, Dr. Walter E. Lee, in the Chair 
Dr. Calvin M. Smyth, Jr., Recorder 

RETROPERITONEAL SARCOMA 

Drs. E. L. Eliason and L. K. Ferguson presented a woman, aged thirty-eight 
years, who was admitted to the Medical Service of Dr. Alfred Stengel, October 10, 1927. 
She complained of epigastric distention, belching and indigestion, associated with a throb- 
bing over the epigastrium. Eight months before admission the patient noted an egg-sized 
mass in the abdomen at the level of the umbilicus. The mass gradually increased in size. 
For the month preceding admission she had a marked gastric distention immediately 
after taking any sort of food. There was an associated pain in the upper abdomen unre- 
lieved by soda which gradually disappeared after epigastric massage. Her appetite was 
good. After each meal defecation was necessary. Her stools were soft or semi-liquid 
but did not contain blood. She noted in addition an increasing oedema of the ankles, and 
slight frequency of urination with noctura two to four times. There was no loss of 
weight, her average being 134 pounds. She weighed on admission 137 pounds.- tier past 
medical history was not significant. An interval appendectomy was performed five years 
before admission. There was a systolic murmur at the base of the heart. In the left 
epigastrium was a firm, round mass measuring eight inches in diameter. The mass was 
freely movable in the abdomen and the skin moved over it. It seemed to extend somewhat 
under the left costal margin. 

The routine examinations of the blood and urine were within normal limits as were 
the various blood-chemistry determinations. X-ray examinations of the gastro-intestinal 
and urinary tracts showed no significant abnormalities except for a deformity of the 
greater curvature of the stomach, and a suggestive outline suggesting a tumor which 
was disclosed by a barium enema. 

She was readmitted December 1, 1927, to the surgical service of Doctor Eliason. 
Since her previous admission she had had frequent attacks of vomiting after eating and 
had developed a backache in the lumbar region. At operation December 2 a mass about 
seven inches in diameter was exposed. It was round, fairly firm, smooth and covered by 
the anterior layer of the transverse mesocolon. Many large veins surrounded it. After 
dividing the anterior mesocolon, a friable tumor was exposed which bled freely. The 
mass was carefully freed from the anterior and posterior layers of the mesentery. Re- 
moval of the tumor showed clearly its location between the layers of the transverse 
mesocolon. It was well encapsulated and apparently entirely removed. It was pro- 
nounced by the pathologist to be a spindle-cell sarcoma. The post-operative course was 
uneventful. She was discharged fifteen days after operation. 

Examination December, 1931, showed the abdominal wound well healed; no symp- 
toms ; no abdominal masses palpable. 

SPLENECTOMY FOR SICICLE-CELL ANiEMIA 

Dr. Fredrick A. Bothe reported the case of a colored boy, two years and ten 
. months of age, who was admitted to the Children’s Hospital April 3, 1930, with the 

146 



SPLENECTOMY FOR SICKLE-CELL ANEMIA 


statement that the child had cried considerably for the past five months, was very restless, 
and had had repeated attacks of fever. These attacks occurred every five to ten days 
and lasted twenty-four to forty-eight hours. He had also suffered from frequent colds. 
When admitted his temperature was ioi°; pulse, 140. He was very fretful and restless. 
There was definite evidence of rickets, but the abdomen was distended out of proportion 
to the other rachitic findings. The spleen was greatly enlarged. It extended to the 
umbilicus on the medial side and down to the crest of the ileum. A blood count re- 
vealed a haemoglobin of 18 per cent. ; red blood-cells, 1,000,000, and white blood-cells, 
36,000; neutrophiles, 21 per cent.; lymphocytes, 70 per cent.; large mononuclears, 2 per 
cent. ; transitionals, 2 per cent. ; eosinophiles, 6 per cent. ; basophiles, 1 per cent. ; 
poikilocytosis was slight ; achromia marked ; megoblasts, 1 to 7 per 100 leucocytes ; 
normoblasts, 5 per 100 leucocytes. The red blood-cells were positive for sickle-cell 
formation in an anaerobic preparation. The blood of the child’s father, mother, and 
sister was also positive for sickle-cell formation. He remained in the hospital for five 
months, receiving repeated blood transfusions. During the early part of hospitalization 
the attacks of fever occurred every five to ten days and would last six to eight days. As 
his condition improved the attacks became of shorter duration and the interval between 
attacks was longer. He was discharged from the hospital September 8, 1930. At this 
time the haemoglobin was 45 per cent. ; red blood-cells, 3,880,000, and white blood-cells, 
24,000. Thirteen days after discharge he was readmitted with a high fever and a recur- 
rence of former symptoms. In addition, the child was suffering from a bloody diarrhoea 
and pain in the right elbow. No bloody stools were found after admission to the 
hospital, and the pain in the elbow disappeared in forty-eight hours. The haemoglobin 
had fallen to 27 per cent., and the red blood-cells to 2,150,000. The fever persisted for 
three weeks. Again repeated blood transfusions were resorted to in an effort to over- 
come the severe anaemia. Eight weeks later the symptoms noted above recurred and 
in addition pains in the legs and an occasional pain in the abdomen developed. As the 
symptoms were becoming more pronounced and additional symptoms appeared a splenec- 
tomy was done March 27, 1931. The spleen was easily mobilized and delivered. Many 
enlarged nodes, probably hiemolymph-nodes, were found in the pedicie. The spleen 
weighed 295 grams. Microscopical studies showed the pathological changes character- 
istic of the spleen in sickle-cell amemia. There was a fair degree of fibrosis and an occa- 
sional giant cell was found. Within the giant cells, elongated bodies are seen which 
Jaffe believes are fungi. An uneventful recovery followed and a gradual improvement in 
the general condition. The blood elements showed a definite improvement. Numerous 
observations have been made in the dispensary since his discharge from the hospital. 
Six months after the operation he was readmitted, complaining of a pain in the right 
elbow. This was accompanied by a fever of 101°. The symptoms and the fever dis- 
appeared in forty-eight hours. A blood count at this time showed the haemoglobin was 
59 per cent.; red blood-cells, 3,680,000, and white blood-cells, 29,200; neutropbiles, 69 
per cent. ; lymphocytes, 30 per cent. ; large mononuclears, 1 per cent. ; polychromatrophiles 
marked; anisocytosis moderate. No megaloblasts found, three normoblasts found, while 
counting 100 leucocytes. 

One year after the operation, the general appearance of the child was greatly im- 
proved and he had gained weight. The mother stated he had had only a few mild 
attacks of fever, and slight pains in the legs about once a month, but in general the 
symptoms in the attacks were much milder. There has been no recurrence of the 
pains in the abdomen. The child was observed in the hospital for two weeks and during 
that time was symptom-free and there was no fever. There was no appreciable change 
in the blood-picture from the examination made six months previous. 

Doctor Bothe remarked that it is hard to estimate just how much benefit 
the splenectomy is going to do this child. Though he has not been entirely 

147 



PHILADELPHIA ACADEMY OF SURGERY 


relieved of symptoms, the interval between the attacks is much greater in 
length, and the attacks are not so severe. The symptomatic improvement is 
apparent when contrasted with the untoward progress of symptoms as noted 
with each succeeding admission prior to operation. 

Sickle-cell anaemia is a disease which is almost entirely limited to Negroes. 
In the past few years, however, Castana, Stewart, and Lawrence have all re- 
ported cases that have occurred in the white race. Two distinct conditions 
are known : ( i ) Sickle-cell trait, or sicklaemia, as suggested by Stewart ; and 
(2) the active phase of sickle-cell anaemia. In patients showing the sickle- 
cell trait the red blood-cells will undergo transformation into the “oats” and 
“sickle” shapes in an anaerobic preparation. When the sickling occurs in the 
circulating blood and anaemia develops, it is considered the active phase. 
Patients who develop the active phase usually die before thirty years of age. 
Studies have shown that approximately 7 per cent, of all Negroes have the 
sickle-cell trait and a small percentage of this group develops the active phase. 
The cause for the sickle-cell formation is not known. Joseph believes it is 
due to a disturbance of hsematopoiesis, in which the red blood-cells are effected 
so that they absorb an unknown substance common to all blood plasma which 
normal cells will not absorb. This substance remains attached to the surface 
of the cells, probably lowering the surface tension. It can be washed off in 
salt solution, after which the cells assume normal shape ; when placed again 
in blood plasma, whether of a normal individual or of one possessing the 
sickle-cell trait, the abnormal forms reappear to the same extent as originally. 
The anaemia itself is due to haemolysis and phagocytosis of the red blood-cells. 
The following is a brief description of the disease : 

Symptoms . — The most constant symptoms are weakness and fatigue accompanied 
by fever. Pains in the extremities are common, and in many cases predominate. The 
most frequent locations of these pains are the upper end of the tibia and the vicinity of the 
ankle-joint. The classical symptomatology and local findings of acute osteomyelitis is 
not uncommon. Cases have occurred in which the differential diagnosis has been so 
difficult that caution should be used in operating upon Negro children until the blood 
has been studied to determine whether sickle-cell anaemia or a true osteomyelitis is 
the cause of the symptoms and local findings. In some cases severe pain in the epigas- 
trium simulating an abdominal crisis is the outstanding symptom. Pain and stiffness in 
the muscles may occur. These patients are very prone to develop ulcers on the ex- 
tremities even from minor traumas because of the lowered resistance. The fever is 
usually about ioi° to 102°. These symptoms occur in attacks at about three- to six- 
week intervals and last from five to fourteen days. 

The pathological changes present are so similar and so constant that it may be said 
that sickle-cell anaemia is a definite entity from the standpoint of pathological anatomy. 
The most significant pathological changes occur in the spleen and the bone-marrow. The 
capsule of the spleen is thickened. This organ is usually overfilled with blood, contains 
a large amount of pigment both iron-free and iron-containing. The trabeculae are much 
more prominent than normally due largely to the atrophy and disappearance of the 
pulp. Many trabeculae are found moderately impregnated with dense calcium. The 
Malpighian corpuscles are either small or have disappeared beyond recognition. The 
arterioles and capillaries are much congested. The sinuses are dilated and contain many 
bizarre forms of erythrocytes. Haemosiderin granules can be found in clumps through- 

14S 



SPLENECTOMY FOR SICKLE-CELL ANAEMIA 


out the section. Early in the disease there is a progressive enlargement of the spleen. 
In the later stages fibrosis occurs throughout the splenic pulp with resulting contracture 
in size and weight. Cases have been reported in which the spleen weighed less than 
fifty grams. There is a general lymphadenoid hyperplasia and a hyperplasia of the 
bone-marrow affecting both the red and white blood-cell elements. This is believed 
to be the result of some chronic injury to the bone-marrow with repair and compensa- 
tory hyperplasia. 

Splenectomy was first suggested as the treatment for sickle-cell anaemia 
by Sydenstricker and Huck in 1924. They advanced the following indications 
for splenectomy: (1) Excessive haemolysis; (2) compensatory activities of 
the haemopoietic tissues evidenced by an excessive output of nucleated and 
reticulated red blood-cells and high white blood-cells; (3) splenomegaly; 
(4) evidence of splenic involvement by crises of abdominal pain. Since these 
observers have published their careful studies and the findings that they 
believe are indicative of splenectomy, greater interest has been stimulated in 
that form of treatment for sickle-cell anaemia. 

It is generally believed that the spleen plays more than a minor role in 
this disease. Many more splenectomies have been performed in this condi- 
tion than have been reported in the literature. From the meagre experience 
to date, with splenectomy in this form of anaemia, most observers feel that 
splenectomy should be performed early. Once fibrosis has occurred and the 
spleen has contracted, little or no benefit is to be expected. In the case just 
reported, the splenomegaly had persisted over a year, to our knowledge, and 
there was a fair degree of fibrosis throughout the splenic pulp. This may 
explain why the symptoms were considerably relieved, but a symptomatic 
cure was not obtained. Perhaps at a later date greater improvement may 
occur. Hahn and Gillisipe reported the first case in 1927, two years after 
operation, that was entirely relieved symptomatically. Subsequently, four 
cases have been reported in which the spleen has been removed. Two patients 
became symptomatically well, and in another case there was temporary relief. 
In one case the spleen had contracted, and at the time of removal weighed 
only forty-six grams. Though the symptoms are relieved, the sickle-cell trait 
persisted, just as the increased fragility of the red blood-cells persists, fol- 
lowing splenectomy for congenital hsemolytic icterus though the disease has 
been symptomatically cured. 

Dr. Ralph S. Bromer, by invitation, said that the question might be 
asked whether the prominence in this child’s skull, posterior to the anterior 
fontanelle, could be due to rickets, inasmuch as other clinical signs of rickets 
were present. In rickets, the so-called bosses occur most frequently in the 
frontal area. This prominence is due to thickening of the outer table, but 
nowhere can any so-called perpendicular striations be seen. In the congenital 
anaemias of childhood, especially the Cooley type, such striations are seen 
arising from the outer table and also are seen connecting the outer and inner 
tables. Striations connecting the outer and inner tables are found in normal 
individuals as pointed out by Pancoast and Sosman. Perpendicular striations 
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extend outward from the outer table and inward from the inner, in cases of 
meningioma. These points are essential in the differential diagnosis. Many 
case reports of sickle-cell anaemia mention the fact that no hone changes were 
present. It seems it can he taken for granted in this case that the thickening 
and raising up of the outer table are due to the anaemia hut the process has 
not advanced to the stage of perpendicular striations as found in the cases of 
erythroblastic anaemia as described by Cooley. 

Dr. George P. Muller said that in September, 1926, he did a splenectomy 
for this condition in an octoroon hoy. At the time of operation the spleen 
was exceedingly small ; the case was reported later by Stewart, in 1927. At 
the time they were skeptical of the value of the splenectomy as the spleen 
had gone on to complete fibrosis. This boy was studied in 1931, is perfectly 
well, has grown, hut still has anaemia, 54 per cent, haemoglobin, 2,000,000 red 
blood-cells and sickle cells. 

Doctor Botiie said that the finding of a hypernephroma in a patient so 
young is unusual, although they are occasionally reported under ten years of 
age. The location is very unusual. Adrenal rests of the liver have been 
reported as well as primary hypernephromata, the former very much more 
frequent. The speaker knows of no case of primary hypernephroma of the 
liver in early infancy. Unless one studies this tumor closely, histologically it 
might easily he interpreted as a mixed tumor. The cells, however, are of the 
same type throughout. They appear as those found in the zona fasicularis of 
the adrenal. The areas in which the cells appear to be in acinar arrangement 
are probably due to a tubular-like placement, cut in cross-section, or a cen- 
tralized liquefaction necrosis. The precocious development of the genitalia 
is in accord with adrenal tumors. 

TUMOR OF THE LIVER OF ADRENAL ORIGIN 

Dr. James B. Mason and Dr. John Speese reported the case of a white boy of 
seventeen months, who was admitted in the service of Dr. John H. Gittings, at the 
Children’s Hospital, February 2, 1926, with the chief complaint of severe upper ab- 
dominal pain, and high fever (103° F.). These symptoms had developed suddenly one 
week before admission, and with but slight remissions had persisted. There was no 
vomiting or diarrhoea. There was a negative family history and the past medical history 
was without incident except for an episode of acute gastro-enteritis in November, I9 2 S- 
The infant was very amende. The abdomen was distended and showed an area of 
ecchymoses about the umbilicus. Palpation revealed a hard, irregular, tender mass in the 
left hypochondrium, which did not move with respiration, was not continuous with the 
spleen, and which extended downward and laterally apparently toward the left kidney. 

There was a negative urinalysis. The blood studies showed a marked secondary 
amemia. The blood Wassermann was negative. Three days after admission a trans- 
fusion of i/S cubic centimetres of citrated blood was given. Five days after admission 
the leucocytes were 18,900, and the haemoglobin had decreased to 26 per cent, and erythro- 
cytes were 2,510,000. One week after admission the patient was transferred to the surgi- 
cal service of Dr. John Speese. 

February 9, 1926, Doctor Speese performed a laparotomy. A vascular tumor the 
size of a large orange was discovered attached to the under surface of the right lobe 
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of the liver, just to the right of the mid-line. The tumor' was encapsulated and was 
removed with case. Further exploration revealed no other abnormalities. Immediately 
after operation the patient was given a transfusion of 115 cubic centimetres of citrated 
blood. Except for a mild pulmonary complication the convalescence was without incident 
and the patient was dismissed on the fourteenth post-operative dajc 

The tumor was an orange-sized fibrotic, vascular tumor, which cut without gritty 
sensation and which exuded blood from the cut surfaces. In none of the sections of the 
tumor were liver cells or bile passages demonstrable. There were frequent areas of 
luemorrhage and of degenerative changes following haemorrhage, with overgrowth of 
fibrous tissue, and presence of haemosiderin. Indeed, it was a gross haemorrhage into 
the tumor which provoked the acute symptoms. However, there were present in the 
tissue three distinct areas, with as many different histological pictures. There were 
groups of highly vacuolated cells in irregular cord formation, similar in size, arrange- 
ment, and inner structure to those of the Zona Fasiculata of the adrenal gland. The 
second type of cytology was represented by nests of basophilic staining cells, similar in 
appearance to the cells found in the Zona Glomerulosa of the adrenal. The third type 
of abnormal structure found in this tissue was acini-like areas mostly without cell lining, 
sometimes, however, lined by cuboidal cells in a single layer, while in other areas the 
lining was of many layers. The majority of these acini were filled with eosin staining 
colloid or hyaline material. They did not resemble thyroid acini or acini of any par- 
ticular organ. Also, there were numerous areas of this hyaline-like material which 
greatly resembled decalcified bone in appearance. On careful study it became apparent 
that the hyaline-like material could be observed in which one could faintly distinguish 
outlines of erythrocytes. Although there were occasional mitotic figures present, com- 
plete differentiation of the cellular elements suggested a benign' tumor or one of very low- 
grade malignancy. The result of this histopathological study revealed that a primary 
tumor of the liver of adrenal rest origin, either benign or of very slight degree of ma- 
lignancy, had been encountered. 

The child was under observation for seven months after operation, and gave no evi- 
dence, either clinical or by X-ray, of recurrence or metastases. The patient was not 
seen in the medical dispensary until January 3, 1931, when he returned because of a 
three months’ history of a harsh, deep voice, and progressive symptoms of sexual pre- 
cocity. He presented enlargement of the bones of the face and the extremities. There 
was a considerable growth of pubic hair and the genitalia were much over-developed. 
He weighed seventy-one pounds. He was admitted to the hospital on Doctor Speese’s 
service for further study. Urinalysis was negative. Blood count was normal and blood- 
chemistry studies were within normal limits. The blood serology was negative. X-ray 
studies were negative for metastases to the long bones or spine. The skull showed a 
small sella turcica, and a marked density in the right antral region. The patient was 
dismissed with a diagnosis of hypernephroma, unimproved. 

He developed chickenpox in March, 1931, and two weeks later was admitted to 
the Temple University Hospital with a chief complaint of marked pains in the back 
and all four extremities. X-ray examination revealed a small sella turcica, right 
maxillary antrum filled with soft tissue material, and no evidence of a pineal tumor. 
The child was admitted to Tumor Clinic of the Jewish Hospital, May 18, 1931. Meta- 
static lesions were found in the spine, left lung, ileum, and right femur. The conclusion 
was that the multiple. bony metastases and the chest metastasis were from a malignant 
neoplasm, probably hypernephroma. 

The right nasal cavity was occluded by a hard growth, which extended towards the 
infraorbital region. While in the hospital the child ran a very irregular temperature, 
varying from 108 0 F. to 96° F. Analyses of urine and blood, except for moderate 
secondary .amemia, were not abnormal. The child grew progressively worse and died 
June 6, 1931. Post-mortem was not permitted. A final diagnosis of hypernephroma 
with metastases to bone was made. 
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The reporter referred to a paper by Doctor Bothe in 1926, in which were 
discussed theories of adrenal rests and tumor formation. In a study on the 
sixteen-millimetre human embryo, he noted the juxta-position of the anlagal 
cells of the suprarenal with the primitive cell masses of the liver, kidney, 
ovary, testicle, epididymis and uterus. He concluded that “one can easily see 
the possibility of adrenal inclusions in any of these organs.” Bothe further 
presented evidence that primary hypernephroma may develop in any tissue or 
organ which is the seat of adrenal rests, and he tabulated cases of primary 
hypernephroma of the liver by Adami and McCrae, Rolleston, Schmorl, 
Vecchi and Noyes. Recent case reports by Abell and Ramsey give further 
evidence to his contention for this organ. When hypernephroma occurs in 
children sexual precocity is frequently encountered. Goldzieher drew atten- 
tion to this phenomenon in young girls, and pointed out that cortical adrenal 
hyperplasia, or the presence of adrenal tumors or hypernephroma, were the 
causative factors. In boys he believed that pineal tumors, or testicular 
teratomas were responsible for sexual precocity in more instances than were 
adrenal tumors. There are numerous case reports in the recent literature by 
Schweizer, et al., Orru, Harris and Plewes, and Ismail, who present cases of 
sexual precocity in children, due to suprarenal tumors in one locality or 
another. That sexual precocity does not develop in all instances of adrenal 
tumors, testicular teratomas or pineal tumors, Goldzieher stated in explana- 
tion that many of these tumors are rapidly growing, and that the patient 
succumbs to the malady before the anatomical changes incident to sexual 
precocity have had an opportunity to develop. In this case, it is apparent that 
the pathological phenomenon which brought the patient to the hospital, and 
allowed the surgeon to discover a neoplasm of the liver, was the occurrence 
of a hEemorrhage into the tumor, with the production of pain and fever. 
That the primary tumor was of adrenal origin rests upon a sound cytological 
basis, but that it was truly benign or of a low grade of malignancy is less 
definite. The complete differentiation of cells of the tumor, the presence of 
a capsule, and the period of nearly five years of good health speaks for benign 
neoplasm. The question naturally presents itself — was death due to a slow- 
growing remnant of the primary tumor or was there an independent recent 
growth of greater malignancy — probably hypernephroma? It is suggested 
that this latter opinion is likely correct. 
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Dr. Ralph S. Bromer, by invitation, remarked that metastases in hyper- 
nephroma are more usually of the hypoplastic type and not of the hyperplastic 
type, as in this case. Here the periosteum seems to be raised up but there 
are no perpendicular striations so often seen in malignant lesions of bone. 
The appearance is more like that of the lace-work type of periosteal change 
observed in syphilis of bone. From the rontgenograms alone, without know- 
ing the history of the case, it would he impossible to make a diagnosis. 
Several years ago, in a case of neurocytoma primarily located in the adrenal, 
observed at St. Christopher’s Hospital for Children, metastatic lesions in the 
long hones were found, hut, although the}'' were hyperplastic in type and 
seemed to affect the periosteum for the most part, yet typical perpendicular 
striations were present. The shadow in the mediastinum in the chest films 
of this case, apparently due to metastasis, very much resembles a mediastinal 
mass of tuberculous glands. The changes in the vertebral bodies, wedge- 
shaped deformities, but with complete preservation of the intervertebral 
spaces, would rule out tuberculosis as a cause of the osseous lesions. The 
presence of the hyperplastic type of metastasis in this case of adrenal tumor 
and also in the neurocytoma just mentioned, seems to suggest that in adrenal 
tumors of childhood the prevailing type of metastasis is hyperplastic in char- 
acter, while in cases of hypernephroma in adults, the opposite seems to he 
the more usual finding. 

Dr. Walter E. Lee said that the association of precocious sexual devel- 
opment in patients with adrenal tumors has recently been reported from a 
number of clinics in this country. There are two rather unusual cases in 
Philadelphia at the present time. The one at the Germantown Hospital, 
under the care of Doctor Swartley, is thirty-five years of age. She has been 
married nine years as a wife hut she anatomically is male. The other, at the 
Pennsylvania Hospital, is fourteen years of age with all the characteristics 
of a boy, with the hair so well developed that it is necessary to shave three 
tunes a week. The voice is a deep bass. The external genitalia are abnormal. 
There is a clitoris which is large enough to be mistaken for a penis, the hymen 
is imperforate and there has been some suggestion of menstruation. This 
patient was operated upon because on rectal examination a tumor in the 
pelvis was thought to be an enlarged ovary. On examination, perfectly 
normal female pelvic organs were found, uterus, tubes and ovaries. The 
kidneys were palpated but apparently were in normal position and of normal 
size and there was no enlargement of the upper pole suggesting tumors of 
either adrenals. 
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BLADDER INJURY FOLLOWING WOUNDS IN THE THIGH 

Dr. Alexander Randall reported the case of a man aged thirty-three, who, while 
hunting on December 5, 1931, was in a crouching position, ready to shoot, when a 
stranger fired in his direction. They both were stalking the same deer from different 
approaches. Immediately following the report of this gun he felt an impact on the 
outer middle third of the left thigh. Having been wounded in the opposite leg, during 
the last war, he realized that he had been shot ; but soon finding that his locomotion 
was not involved, nor any pain experienced, he made his way back to his companions, 
and from thence to his home. The wound of entrance was found, but there was no 
evidence of haemorrhage or foreign body, and a simple dressing was followed by a prompt 
primary union. An X-ray failed to show the missile in the leg, but a picture of the 
pelvis depicted it in what was thought to be the muscles of the buttocks. A few days 
later, experiencing increasing difficulty at urination, but without having observed the 
slightest amount of haematuria, he was cystoscoped and a round ball was seen to be 
lying free in the bladder cavity. There was a slight amount of ecchymosis on the left 
lateral wall, but without evidence of perforation or any urinary extravasation. January 
6, 1932, with a cvstoscopical rongeur, it was possible to grasp the foreign body and 
withdraw it through the urethra in the beak of the instrument. When examined it 
was found to be slightly encrusted with phosphatic salts and to be a caribou buckshot. 
The patient’s recovery was uncomplicated. 

The only inconvenience that this foreign body created in the bladder, which it un- 
questionably entered at the time of the original wounding, was the blockage of the 
internal vesical orifice at urination. At the time of the removal of the buckshot, 
the only evidence at the point of entrance into the bladder was a punctate scar on 
the left lateral wall about three to four centimetres above the ureteral orifice. There 
was still one slight ecchymotic spot visible. 

TRAUMATIC PERFORATION OF URINARY BLADDER WITH RETENTION 

OF WOOD SPLINTERS 

Doctor Randall reported the case of a boy aged eleven, who was admitted to 
the hospital May 4 , 1929. Five years before, the patient fell off a porch into a hedge 
and fencing, at which time a splinter of wood entered the left thigh on the inner aspect 
of the lower third. An attending physician pulled out a long splinter of wood and ap- 
plied a local dressing, and three days later the infected wound required hospitalization 
and dressings. One month after the accident, an abscess formed in the region of Scarpa’s 
triangle. This was incised and pus and urine evacuated. Following this incision, urine 
continued to dribble from this fistulous orifice. The patient was then cystoscoped and a 
rent observed in the left side of the bladder. A cystotomy was performed and the 
wound in the left lateral wall of the bladder sutured. Following this the fistula in the 
thigh closed for a month and normal urination was temporarily established. Then the 
abdominal incision broke down and became a urinary fistula. Six months later, the 
fistula in the thigh likewise reappeared. During the past five years urine has passed 
through both fistulous orifices and the urethra, while the boy has been of necessity 
kept from school, play and his normal activities. 

Study of this case, five years after the accident, revealed the following condition: 
There was a patent suprapubic fistula discharging urine, and a second urinary fistula 
over Scarpa’s triangle ; the course of the wood splinter from the point of entrance to the 
fistula in the thigh had apparently been healed a number of years. Mild urinary sepsis 
existed, though the blood urea never exceeded thirteen milligrams to the 100 cubic centi- 
metres. Study by cystograms failed to show any extravasation from the bladder, 
though marked regurgitation up the urinary tract occurred. There appeared to be a 
complete breakdown of the uretero-vesical sphincters with marked dilatation of both 
ureters and renal pelves. Cystoscopy revealed an unhealthy scar in the left lateral 
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bladder wall. Injection of the fistula in the thigh, followed by stereoscopic plates, 
demonstrated beyond question that the fistulous tract led through the obturator foramen 
and the injected material appeared not only in the bladder but again regurgitated up 
either ureter. Operation, May 20, 1929, found a small contracted bladder with an 
ulcerated orifice on the left lateral wall leading out into the cellular tissues in the left 
side of the pelvis. A probe passed into the thigh fistula found its way into this ulcerated 
bladder lesion. Extravesical exposure led down to an unhealthy cavity' from which four 
largc splinters of wood, still retaining their green paint, were removed. They r were of 
similar length, measuring 7 centimetres and varied in thickness from that of a match stick 
to four times this size. The sinus was thoroughly curetted and a rubber tube and gauze 
pack placed from the fistulous opening in the thigh to the peri-vesical area. The wall of 
the bladder was freshened about its borders and closed with interrupted catgut sutures. 
The bladder was closed about a mushroom catheter drain. The patient made a slow 
recovery from this operation, and on June 3, 1929, the thigh fistula appeared to be 
healed, and on June 25, 1929, a bladder examination, obtained by' passing the cy r stoscope 
into the suprapubic fistula, apparently showed the bladder wall likewise healed. Drain- 
age was then removed from the suprapubic fistula, and the same allowed to heal. In- 
continence developed with the closure of the sinus and though the patient appeared to 
have voluntary control of bladder emptying, nocturnal incontinence was the rule. With 
this development, both suprapubic and thigh fistulas again opened spontaneously on 
July 3, 1929. The suprapubic wound was opened and a debridement of the fistulous 
tract to the thigh, followed by a tight gauze pack, was performed. On August 23 he 
was discharged, in care of his physician, with a permanent suprapubic mushroom 
catheter. With the continued closure and apparent permanent healing of the thigh 
fistula, his suprapubic tube was removed during the middle of December, 1929, and 
the patient reported for observation January 26, 1930. His thigh fistula appeared strongly 
healed, while the suprapubic one was rapidly closing. A cystoscopical examination 
January 29, 1930, showed a small bladder with a healthy mucous membrane and a 
healthy scar on the left lateral wall. Both ureteral orifices were visualized and found 
to be gaping open. The suprapubic fistula was severely curetted and cauterized with 
the intention of allowing it to heal. During this stay in the hospital, two studies by' 
means of uroselectan were performed. They both showed a bilateral hy'dronephrosis and 
hydroureter, in spite of which a blood-urea estimation of eighteen milligrams was 
recorded, and a phthalein output of 40 per cent. February' 12, 1930, his suprapubic 
fistula closed and normal voiding was obtained at two- to three-hour intervals by day, 
though at night incontinence was the rule. He was discharged on March 16, 1930. 
He was re-admitted to the hospital June 13, 1931. at which time his suprapubic wound 
was reported as being well healed. A Caulk’s cautery punch operation was per- 
formed with the idea of correcting a congenital stenosis of the internal sphincter 
as a possible cause of persistent back pressure on the bladder and upper urinary' 
tract. This operation was performed June 17, 1931, and his recovery was uncom- 
plicated; since which time a follow-up examination September 12, 1931, showed 
both fistulfe to remain permanently healed, and though the child has normal voluntary' 
urinary control by day', nocturnal incontinence is still troublesome. Final observation 
on the patient, the first week of March, 1932, showed both fistulas to be strongly' 
healed, and there has been no leakage since the last report. He has grown in strength 
and is attending school, though probably' slightly' under size for his age. 

SALIVARY CALCULI 

Drs. Robert H. Ivy and Lawrence Curtis read a paper, Salivary 
Calculi, for which see Annals of Surgery, December, 1932, p. 979. 
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WILLY MEYER, M.D. 

1858-1932 


Willy Meyer was born at Minden, Germany, July 24, 1858. He studied 
at Bonn, then at Erlangen, and in 1880 took his M.D. at Bonn. After a mili- 
tary service as voluntary surgeon he became Assistant in the Surgical Clinic 



Willy Meyer, M.D. 

of the University of Bonn, which position he held for three years, in the last 
of which he was First Assistant. 
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Trendelenburg was then Chief of the Clinic. Young Meyer assisted him 
in many operations during those years in which the method of elevating the 
patient’s pelvis in the performance of certain pelvic and abdominal operations 
was worked out and thoroughly tested by Trendelenburg, who, in 1884, en- 
trusted to Meyer the first publication of that posture which subsequently 
became universally known as Trendelenburg’s posture. A friendship devel- 
oped between the two men which lasted up to Trendelenburg’s death. 

Doctor Meyer came to New York in 1884. Two } r ears later he was ap- 
pointed Professor of Clinical Surgery at the Woman’s Medical School, 
Attending Surgeon to the New York Skin and Cancer Hospital and to the 
German Hospital, now known as the Lenox Hill Hospital, and in 1887 to 
the Post-Graduate Hospital. 

In 1923, having reached the age limit, he continued his connection with 
these institutions in the capacity of Consulting Surgeon. The New York 
Infirmary for Women and Children, the Hospital for Joint Diseases, the 
Montefiore and the Glens Falls Hospitals also had him on their Consulting 
Staffs for many years. 

He introduced into this country the results of investigations by a number 
of European physicians, thus cystoscopy in 1887, catheterization of the 
ureters in the male in 1896, Bottini’s operation for hypertrophy of the pros- 
tate gland in 1897, and modern methods of gastrostomy in 1894 to 1896. 

Thoracic surgery became one of his favorite studies in 1904, with especial 
attention to the negative-pressure cabinet introduced by Mikulicz and Sauer- 
bruch. After experimental studies with a cabinet at the Rockefeller Institute 
he caused a most perfect cabinet and outfit for all varieties of differential 
pressure to be constructed at the German Hospital, which was doubtless the 
finest plant of this nature in existence. Thoracic surgery in America owes 
a great deal to Meyer’s pioneer work. In his clear vision of the importance 
of this specialty he founded in 1919 the New York Society for Thoracic 
Surgery and the American Association for Thoracic Surgery. 

In 1894, after Heidenhain had shown that in carcinoma of the breast 
an involvement of the pectoral muscles was very common, he studied this 
phase with intense interest, elaborating and improving the then existing 
methods of operation, and published his method of a more radical operation 
for cancer of the breast, a method with which his name is connected in the 
literature on that subject. His interest in cancer and his extensive study of 
the literature on cancer are best evidenced in his last publication, a book 
entitled “Cancer,” in which he comes to the conclusion that cancer is a sys- 
temic disease. 

Among his publications, those on thoracic surgery are probably the most 
numerous, but he has been a prolific writer on many other subjects. 

He was a Fellow of the American College of Surgeons, a member of the 
American Medical Association, American Surgical Association, American 
Thoracic, Gastro-Enterological and Urological Associations, American Asso- 
ciation for Cancer Research, New York County and State Medical Societies, 
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New York Academy of Medicine, New York Surgical Society, Pathological 
Society, Deutsche Gesellschaft fur Chirurgie, and Deutsche Gesellschaft fur 
Urologie. 

Not satisfied with the performance of routine surgery, he was an ardent 
student of medical literature and was eager to grasp and accept anything 
that impressed him as being a valuable addition or improvement in surgical 
procedure. His enthusiastic advocacy of what he considered good and worth 
while was always inspiring and often convincing. 

He loved to teach, and many house staff members who worked under him 
appreciate how much they owe to the instruction received from Doctor Meyer 
as he entered into discussions with them on the minutest details in any case 
under his treatment. 

He will always he remembered as a sincere seeker for truth in medical 
science and as a diligent worker in its propagation. In the furthering of any 
task he had undertaken he was often referred to by his friends as being a 
“live wire,” on account of the great energy he displayed. This devotion to 
a purpose served as a stimulus to many who had the good fortune to observe 
his work. Through his personal charm he made many friends, and through 
his earnest efforts in the cause of medical science he gained universal respect. 

He had the good fortune to work in his chosen path to the very last hour, 
for, when he died, February 24, 1932, it was shortly after the end of a 
meeting of the New York Surgical Society, at which he had taken part in a 
discussion on cancer of the breast. 

Franz Torek 
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EMORY GRAHAM ALEXANDER, M.D. 

1880-1930 


Emory Alexander died in Philadelphia on August 29, 1930. He was 
horn in Charlotte, North Carolina, in 1880. He received his preliminary 
education at the University of North Carolina and graduated from the 
Jefferson Medical College in 1904. His ancestors, both the Alexanders and 
Grahams, have been conspicuous in the history of the country since Colonial 



Emohy Okaha.m Am.xamji.k, M.D, 


days. On graduation Doctor Alexander became an intern at the Episcopal 
Hospital of Philadelphia. On completing his service, he took up the teach- 
ing and practice of surgery. He was closely associated with Dr. J-J. C. 
Heaver, one of the surgeons of the Episcopal Hospital. Among his sub- 
sequent teaching positions were: Demonstrator of Fracture Dressings at the 
Jefferson Medical College; Clinical Professor of Surgery, Women’s Medical 
College, and Clinical Professor of Surgery at the University of Pennsylvania. 
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The last position, and that of Attending Surgeon of the Episcopal Hospital, 
he held at the time of his death. 

In addition to his Fellowship of the American Surgical Association, he 
was a Fellow of the Philadelphia Academy of Surgery, of the College of 
Physicians of Philadelphia and of the American College of Surgery. 

Doctor Alexander made numerous contributions to surgical literature 
usually through the medium of the Academy of Surgery. 

During the late war he served as one of the surgeons of a Base Hospital 
in France with the rank of Major. 

Doctor Alexander’s success, which began at an early period in his pro- 
fessional career, was due to his skill, his judgment and his enthusiasm. 

Doctor Alexander married the daughter of Dr. John B. Deaver, who 
survives him. 

John H. Gibbon. 

Philadelphia, Pa. 
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TREATMENT OF FRACTURES IN THE CINCINNATI GENERAL 

HOSPITAL 


By John A. Caldwell, M.D. 

of Cincinnati, Ohio 


FROM THE SURGICAL DEPARTMENT OF TEE COLLEGE OF MEDICINE OF THE UNIVERSITT OF CINCINNATI 

The fracture service of the Cincinnati General Hospital is controlled by 
the Department of General Surgery and is under the direction of an associate 
Clinical Professor of Surgery. He is assisted by the resident and assistant 
resident surgeons, all of whom are members of the Graduate School of 
Surgery. One of the latter serves on the fracture service exclusively for a 
period of six months, during which time he has direct supervision and care 
of all patients with fractures. He is assisted by an interne on each ward 
whose work, however, is not confined to fractures. In the absence of the 
director or other members of our surgical staff, this assistant resident has 
available for consultation the chief resident surgeon, who has previously had 
a term in the fracture service, as well as other assistant residents who have 
completed their fracture service. 

This arrangement places all of the care of broken bones under one respon- 
sible head — a system which has both advantages and drawbacks but which 
definitely fixes responsibility. This plan, with but slight modification, has 
been employed for ten years. It is the purpose of this paper to describe 
some methods, procedures and apparatus which have gradually evolved in 
this period of time rather than to give tabulated series of cases and results. 

Following list shows the fractures which were admitted to the hospital 
during one year and it may be considered fairly typical for each year. It does 
not include ambulatory cases which were treated in the dispensary and not 
admitted to the wards. The minor fractures enumerated were associated with 
more serious injuries which made hospitalization of the patient necessary. 


Skull 

Mandible and maxilla 

Clavicle 

Scapula 

Metacarpal 

Metatarsal 

Os calcis 

Zygoma 

Nasal bones 

Femur-shaft— adult 

shaft — children 

11 


255 neck 15 

41 intertrochanteric 14 

21 sub-trochanteric 14 

3 condyles 3 

6 trochanter only 2 

I 2 pathological 1 

8 Tibia and fibula 137 

2 Pott’s fracture 20 

3 Patella 7 

36 Olecranon 10 

23 V ertebrse 3 2 
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Ribs without serious respiratory symp- 


toms 46 

Crushed chest 21 

Pelvis 35 

Humerus 63 

Radius and ulna 26 


Colies fracture 40 

Dislocations 9 

Multiple fractures unclassified 2 

Traumatic amputations 26 

Total number of fractures 933 

Total number of patients 804 


Anaesthesia . — For general anaesthesia, our preference is for ether, although 
gas and chloroform are occasionally used when the period of anaesthesia is 
to be short or there are other special indications. 

For reductions alone we have become strong advocates of the use of 
local anaesthesia after the manner popularized by Bolder . 3 The points to be 



by means of local anaesthesia are: (1) The anaesthetic must be injected into 
the haematoma surrounding the ends of the bone so as to dilute the blood with 
the anaesthetic solution. To make sure that this requirement will be ful- 
filled, the piston is drawn back and no injection is made until pure blood 
appears in the syringe. When the needle is in the haematoma the solution 
may be injected with very little pressure. The injection of the solution 
outside of the haematoma is certain not to relieve the pain of the fracture 
during manipulation. (2) It is important to wait a sufficient period of tune 
for the anaesthetic to take effect before any manipulation is made. Our 
practice is to wait ten minutes by the clock before the fragments are moved. 
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Two per cent, procaine is used. For fractures of such bones as the humerus, 
radius or ulna, and tibia or fibula, ten cubic centimetres are usually sufficient ; 
for the femur twenty cubic centimetres, or even forty cubic centimetres, may 
be necessary. These quantities are proportionately reduced in children. When 
there is a fracture of both bones of a limb, both fractures must be injected. 
Local anaesthesia has been used in about 900 fractures, and so far no infec- 
tion has resulted from its use. One extremely useful application of local 
anaesthesia is its injection prior to transportation of a patient. This may be 
done in the home. The anaesthesia persists for one to two hours and thus 
lessens the pain and shock incident to moving the patient. 



Fig. 2.— Suspension of the thigh at a right angle to the body in. an, oblique sub-trochantei ic 
fractui e of the femur when it is necessary to rotate the shaft of the femur outward to align it with 
the externally rotated upper fragment. Since the hamstring muscles are completely relaxed, the trag- 
ments may easily be pulled apart by too heavy weights. 

Spinal anaesthesia is frequently employed in cases of fractures of the leg 
and so far there have not been any untoward sequelse from its use. It is 
used in preference to local ansesthesia when it is necessary to carry out two 
or more painful procedures, as, for example, the manipulation of a fracture, 
the application of an apparatus and the insertion of a pin or ice tongs. 

Brachial ansesthesia is used infrequently, and in our hands there is often 
a failure to secure satisfactory ansesthesia. This is possibly because we do 
not make use of the method often enough to become proficient in the technic 
of the injection. 

Fractures of the Neck of the Femur and Intertrochanteric Fractures . — 
These fractures fall into two classes: (1) Those in which the general condi- 
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tion of the patients indicates the employment of ideal treatment; and (2) 
those in which general feebleness of the patients forbids ideal treatment. 

For patients in the first class our preference is for the Whitman abduc- 
tion treatment, occasionally preceded by an impaction of the fracture after 
the method of Cotton. Intertrochanteric fractures are often treated by Buck’s 
extension or some form of balanced skin or skeletal traction. Several years 
ago we treated a series of seventeen cases of fractures of the neck of the 
femur by means of the Wilkie 1 spreader and were convinced that in patients 
so treated the fragments remain in position during all possible changes of 
position. The end-results were quite as satisfactory for securing union as 
by other methods. However, the patients were less comfortable because the 



position was a straining one, and because the pressure of the plaster boots 
was often painful, and occasionally caused pressure sores. The nursing of 
the patients in spreaders was more troublesome. Since arriving at the above 
conclusion the Wilkie method has been reserved for these patients who, by 
reason of obesity or urinary incontinence, were not proper subjects on whom 
to apply a Whitman spica. 

For patients in the second class, the treatment is modified as indicated 
by the general condition of the patient, and needs no special discussion. For 
reasons of age, general debility, pneumonia, shock, the treatment is often rest 
in bed with no appliances, the use of sand bags, or some simple form of 
extension. 

Fractures of the Shaft of the Femur in Adults . — When the X-ray or 
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fiuoroscopical examination shows that the fracture is transverse and thd 
chances of reduction favorable, we inject local anaesthesia, apply a Thomas 
splint and attempt to engage the fragments. If successful, the leg is laced 
firmly in the splint and left until the fragments are stuck by provisional 
callus. A spica of plaster is then applied. The proportion of successes in 
this form of treatment is not high. It must be remembered that fractures 
thus treated may slip and that frequent checks of the position of the frag- 
ments must be made by X-ray studies. When unsuccessful in maintaining 
reduction the leg is suspended under a Balkan frame in a Thomas splint. 
After accurately counterbalancing it and flexing the knee, traction is made by 
means of a Steinman pin through the head of the tibia. (Fig. I.) We prefer 



Fig. 4. — A simpler device which serves the purpose of the more cumbersome and expensive Braun 
frame. It is used for fractures of the tibia and fibula when traction, is necessary. The pull is 
usually made on a pin through the os calcis, occasionally on ice tongs in the malleoli. By attaching 
another “croquet wicket” over the thigh this splint may be used as a Hodgen’s suspension splint. 
(See also Fig. 10.) 

to insert the pin through the tibia rather than above the femoral condyles, 
for we believe there is less danger of infecting the knee-joint or the fracture. 
Also, if traction is not successful and an open operation becomes necessary, 
the operative procedure does not have to be postponed or abandoned because 
of pin punctures near the field of operation. Occasionally, when the fracture 
is low in the femur, the pin must be inserted above the femoral condyles to 
correct the position of the lower fragment. In our experience with this frac- 
ture, it is just as well to perform an open operation early since it is inevitable 
in most instances. 

One of the most troublesome fractures of the femur to treat is the 
oblique or comminuted sub-trochanteric break. W e have had excellent results 
with a method of suspension and traction which we have not seen described 
elsewhere. A pin is inserted above the femoral condyle and the thigh is 
suspended at a right angle to the body, much as it is suspended in the Bryant 
method used for children. The knee is flexed to a right angle and the leg 
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is suspended by a sling to a different rail, and counterbalanced by a separate 
set of weights. By this apparatus the thigh can be rotated outward until 
the distal fragment comes into line with the externally rotated and flexed 
proximal fragment. With this arrangement the entire limb is suspended and 
counterbalanced ; the patient’s body makes the counter traction. He can shift 
or raise his body without disturbing the fragments. There is great danger 
in this method of pulling the fragments apart and seriously delaying union. 
In this flexed position of the leg , 1 the hamstring muscles are quite relaxed and 
offer very little resistance to traction. We do not hesitate to use thirty or 
thirty-five pounds’. pull on the ordinary fracture of the femur when the knee 



is semi-flexed, but, in the above method, when both thigh and knee are flexed 
to right angles, we ordinarily do not use more than fifteen to eighteen 
pounds. Even then the position of the fragments must frequently be checked 
with portable X-ray films. (Fig. 2.) 

Fractures of the Femur in Children are suspended at a right angle after 
the manner of Bryant 2 in all suitable cases. If the uninjured thigh can be 
flexed to a right angle with the body without causing the knee to flex, the 
case is regarded as a proper one in which to carry out this method. In our 
experience this procedure can be used up to nine years, after which age 
children must be treated as are adults. Studies of end-results in our own 
patients, as well as others, have shown that good function results in these 
fractures in children in spite of extraordinary malposition of fragments. 
X-ray studies and measurements two or three years after union show almost 
unbelievable restitution of both length and contour. 

166 


TREATMENT OF FRACTURES 


Open operations are performed in those fractures of the femur in which 
end-to-end approximation (not necessarily of the entire fractured surface) 
cannot be secured, or when interposition of muscle makes approximation 
impossible by closed methods. An endeavor is made to arrive at a decision 
concerning operation at the earliest possible moment. So far it has not been 
necessary to operate on the femur of a child under sixteen years of age. 
When open fixation is necessary our preference is for the Sherman plate and 
screws, although occasionally, when the break is very oblique, a Parham- 
Martin band is applied. The band is particularly suitable when the fracture 
is near the knee-joint. In this situation a plate is not satisfactory since the 



lower fragment is cancellous bone and screws do not hold well, and, if the 
break is very low, that portion of the plate which is applied to the lower 
fragment may be within the knee-joint, or at least may necessitate opening 
the knee-joint to apply it. After operation a plaster case is applied, or the 
leg is returned to the Thomas splint and suspended as before operation. 

The Patella . — In fractures of the patella without separation of frag- 
ments, and when the power to extend the knee is retained, a Schanz dressing* 

* I have been unable to find a description of the original Schanz dressing. The dressing 
to which we apply the name Schanz is as follows : The leg is wrapped from ankle to 
mid-thigh with two layers of sheet wadding, such as is used under a plaster bandage, — 
with as much tension as the texture of the material will allow. This is covered with 
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is applied for one week and the joint is aspirated whenever it becomes dis- 
tended with blood. After one week a case is applied with the leg extended 
and the patient is allowed up on crutches. When the X-ray shows the 
fragments separated and the power of extension of the knee is lost, the case 
is considered as an emergency and an operation is done at once. The capsule 
of the patella is closed with mattress sutures of catgut, and the patella is 
surrounded with a loop of the same material. All shreds are carefully cut 
off, and the rents in the lateral expansions of the quadriceps tendon are 
accurately closed. A plaster bandage is then applied with the leg in extension. 
The operating is done through a transverse incision. Only one infection has 
followed an operation on the patella, and that was one- in the case of an 
extensive compounded fracture. 



Fractures of the Tibia and Fibula . — An injury which has been encountered 
quite frequently has been called the “bumper fracture.” The victim sustains 
a blow by an automobile bumper on the outer side of the knee, which causes 
a comminuted crushing fracture of the head of the fibula and the outer 
condyle of the tibia. The force of the impact bends the knee laterally, tear- 
ing or stretching the internal lateral ligament. The knee-joint immediately, 
distends with blood, and on manipulation lateral motion is marked. These 
injuries are treated by the application of a dressing and aspiration of the 
knee-joint, followed by a plaster case which is worn for six weeks. In two 

turns of muslin bandage drawn quite tight. Two more layers of sheet wadding are then 
applied over the muslin bandage and a second muslin bandage is applied firmly over 
this second layer of sheet wadding. This makes a dressing which exerts uniform pres- 
sure over the surface and, on account of its bulk and stiffness, has considerable un- 
jnobilizing effect. 
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cases where the outer condyle had been greatly displaced, it was replaced by 
an open operation and held in place by a bolt through the head of the tibia. 
Weight-bearing is forbidden for six weeks after removal of the case. There 
has been no case of serious restriction of range of motion of the knee-joint 
from this prolonged fixation, but in three cases we have seen a more serious 
sequel. Because of impaired blood supply, or some other reason, the dam- 
aged condyle in these cases was gradually eroded and the opposing condyle 
of the femur was deprived of a bearing surface ; the weight was then thrown 



Fig. 8. — The forearm is suspended and pulled by means of “finger traps,” and is ready for the 
application of plaster. This apparatus is used in fractures of the radius and ulna and Colles 
fracture. 

entirely on the inner condyle. As a result a gradually increasing genu 
valgum was produced which finally required the patients to use braces. We 
know of no way of avoiding this complication except by prolonged restric- 
tion of motion and abstinence from weight-bearing. 

Fractures of the shaft of the tibia and fibula, when transverse, are reduced 
under local or spinal 'anaesthesia and then fixed in plaster at once. (Fig. 5.) 
Any leg which is wholly encased is elevated at least 30°. The case is promptly 
removed if the toes show any impairment of circulation. When reduction 
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is accurate early swelling is apt to subside rather than progress although this 
is not universally true. 

Pott’s fractures are usually reduced under spinal or general anaesthesia 
and a circular plaster bandage or Stimson’s dressing is applied at once. This 
fracture is put up in the position of ease and rest — that is, the foot is neither 
everted nor inverted and is at little more than a right angle with the leg. 
Occasionally the break is of such type that strong inversion is necessary to 
maintain position and, in such cases,- the foot is placed in the inverted posi- 
tion but is changed to the more normal and comfortable position in ten to 



Fig. 9. — The usual contrivances used for skeletal traction. (n) — Classical holder for the Stein- 
man pin. This type is made of an aluminum alloy which is much lighter than steel and does not 
require replating. (ft) — Type of ice tongs. These are but rarely employed and then only for 
temporary use. (r) — Hand chuck for inserting the Steinman pin. With this device a pin may easily 
be inserted through cancellous bone. When it is necessary to thrust it through cortical hone, a 
breast drill is used. (d)— Steel, loops which are attached to Steinman pins. They are made of 
5/16 inch steel. It is desirable to have the pin turn in the holder rather than in the bone; skin 
infections at the point of puncture are less frequent when the pin is stationary in the bone. UO7" 
Steel pins used for skeletal traction. The smaller is 3/32 inch in diameter and 6 inches long. It is 
used in the olecranon, condyles of the humerus, and in the legs of children. The larger pin is 5/32 inch 
in diameter and 9 inches long. These are made of stainless steel and are not tempered hard. The 
collars are to prevent the pin from slipping off the splint bars and are made of aluminum bar V2 inch 
in diameter. 

fourteen days. We have used the unpadded plaster case and the walking 
iron as advocated by Bohler. 3 In our experience it works when the patient 
is cooperative and sufficiently ambitious for early restoration to stand some 
discomfort. We have no special fear of unpadded plaster cases when the 
plaster bandages are applied smoothly and the part is elevated and watched 
until a safe period has arrived. A rule to be observed in applying plaster 
directly to the skin is to place the first layers in a longitudinal direction and 
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usually as plaster splints. These are then covered with encircling turns. By 
this method the case can be applied directly to the skin with little danger of 
the formation of constricting ridges. 

Fractures of the tibia and fibula which by reason of comminution or 
obliquity of the fragments cannot be reduced are placed in traction by means 
of a pin through the os calcis. The leg is held in a splint which we have 
devised, with the knee in a slightly flexed position. This splint answers the 
same purpose as the Braun frame advocated by Bohler, 3 but is much less 
expensive and does not interfere with the nursing care of the patient to the 
same extent as does this frame. (Fig. 4.) The Thomas splint was formerly 
used in the same manner, but this does not permit the flexion of the knee, 
and the perineal counter-pressure is highly objectionable when continued for 
considerable time, particularly in women. 



Fig. 10. — A splint used in fractures of the tibia and fibula when traction and elevation are de- 
S)r able Another “croquet wicket” may be attached and the entire apparatus may be suspended under 
a Balkan frame. 


Fractures of the Os Calcis . — The plan described by Bohler 3 is used. In- 
stead of the frame described by him we have used one which has been attached 
to the fluoroscopical table and which is ordinarily used for making traction 
on the forearm. (Fig. 6.) The steps are as follows: Spinal or general 
ansesthesia is administered. A pin is inserted through the tibia a hand’s 
breadth above the ankle-joint, and another is passed through the os calcis. 
The leg is suspended by the pin through the tibia with the knee flexed to an 
angle of 120°. Traction is made downward and in the long axis of the leg 
by the pin through the os calcis and counter traction is made by a sling about 
the lower end of the thigh. The spread fragments of the os calcis are then 
squeezed back to the thickness of the other os calcis by means of the Bohler 
redresseur clamp. After this a case of plaster applied direct to the skin 
covers the leg to the knee. The pins are removed as soon as the plaster has 
hardened completely. 
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Head Injuries . — Scalp wounds are immediately debrided and explored. 
Stereoscopical X-ray films are taken with the injured side down, as soon as 
the patient’s condition permits. If the patient is in shock, the examination 
is limited to that which can be made with a minimum exposure of the patient. 
If the patient is not in shock a complete neurological examination is made 
and the findings recorded. If the pulse is slow, consciousness blunted, or 
focal symptoms are present, a spinal puncture under local anaesthesia is made, 
always measuring the pressure, of the cerebrospinal fluid and noting the 



Fig. ii. — A method of treating some fractures of the humerus. The 
weight of the plaster case makes traction on the lower fragment and to some 
extent stabilizes the arm. The sling is passed through the wire ring instead 
of around the forearm where it readily slips. 

degree of intracranial bleeding. This pfessure is measured by a simple type 
of manometer which registers the rise of the spinal fluid in a glass tube. 
The routine nursing observation includes half-hourly records of the pulse 
and respiration, and notification of the physician if the pulse rises above ioo 
or falls below 60 and if the respirations become unusual. Blood-pressure 
readings are made frequently. If the spinal-fluid pressure is above twenty 
centimetres fluid is withdrawn till it is fifteen centimetres or lower. If the 
pressure is extremely high — thirty-five centimetres or more — withdrawal is 
made cautiously and slowly and the pressure is not reduced below twenty 
centimetres. A spinal puncture is repeated as often as three times a day 
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when a high pressure is sustained. The head of the bed is elevated, and 
fifty cubic centimetres of 40 per cent, glucose are given intravenously every 
eight hours while the pressure remains high. The total intake of fluids is 
restricted to 2,000 cubic centimetres during twenty-four hours. 

'More than 4,000 spinal punctures have been made and there has not 
occurred a sudden death due to herniation of the medulla through the fora- 
men magnum. In the past two years fewer decompressions have been made 
for sustained high intracranial pressure. We have depended almost entirely 
on chemical shrinkage of the brain or repeated spinal punctures for reduction 
of the pressure. 

Our treatment corresponds closely to that described by Temple Fay, 4 
Dowman, 5 and Kennedy and Wortis, G in recent reports. The following types 
are operated upon: (1) Extradural haemorrhage; (2) depressed fractures; 
(3) fractures associated with focal symptoms indicating lacerations of the 
cortex, localized intradural bleeding, or intradural accumulations of cerebro- 
spinal fluid due to the fluid escaping through rents in the arachnoid. 

Fractures of the Pelvis . — When accompanied by laceration of the bladder 
or urethra, the visceral complication is given attention by tbe members of 
the urological service. When there is no visceral complication and the frac- 
ture is not grossly displaced, the treatment is rest in bed on a springless 
mattress for six to eight weeks. This treatment is employed when the patient 
can lie comfortably and not have pain during the shifting occasioned by 
ordinary nursing care. When slight movement causes pain a body plaster 
case is applied from axilla to knees. The legs are slightly abducted and the 
thighs are flexed to about ten degrees. In two instances separation of the 
pubis has been restored to a suitable degree by a tight swathe. In two other 
cases the patient has been suspended by a swathe about the pelvis. The 
suspending straps are crossed above the patient’s body so that the lateral 
compressing force of the swathe is increased. Three cases have required 
open operation and fixation. The result has been great improvement of 
position, but no perfect restoration. 

Central Dislocations of the Femur . — In the past year there have been two 
complete central dislocations of the head of the femur, which have been 
replaced by manipulation. In each case the manoeuvre was as follows : The 
patient was fixed in bed by a swathe about the body, fastened to the bed 
rail on the side of the body opposite the injury. One assistant made lateral 
traction by a band about the upper thigh ; a second assistant pulled in the 
long axis of the leg, while a third person attempted to aid by pressure on tbe 
head of the femur with a finger in the rectum. In both cases the finger in 
the rectum could feel the head slip out when the pull was exerted. The 
replacement did not require the exercise of great force. In one case the 
position was maintained by a spica plaster case and in the other a large screw 
eye was screwed into the trochanter and lateral traction was made. This 
patient had had a guillotine amputation below the knee which required dress- 
ing which made a plaster case not feasible. 
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Fractures of the Spine . — When the condition of the patient permits, frac- 
tures in the cervical region are manipulated under ansesthesia. The 
manoeuvres of Walton 7 and Langworthy 8 have been used. After this manipu- 
lation, traction on the head is maintained for six weeks. This is followed by 
fixation of the neck for three months by a helmet and body plaster case, or 
the Thomas collar. In some cases success in effecting a complete replacement 
has been obtained. In others the position was only moderately improved. 
In no case has the manipulation been followed by cord or root symptoms. 

Crushed fractures of the bodies of the thoracic and lumbar vertebrae are 
treated by the procedure of Davis, 0 and a plaster case is supplied with the 
body hyper-extended. The case is worn for eight to twelve weeks. After 
removal of the case a Taylor brace is fitted and is worn until the patient has 
no discomfort. In several cases the spine has been fused by an Albee bone 
graft. This was done when fixation of the vertebrae was inevitably necessary 
and when prolonged use of a brace was not compatible with the patient’s 
following his occupation. We have not had enough experience with this 
operative procedure to enable us to give any definite judgment as to its merit. 
Two patients are definitely unimproved, and have been unable to resume 
work after two years. Several others have resumed work of lesser stress. 
As with many other injuries entailing possible prolonged discomfort, the 
question of compensation introduces a variable which makes for considerable 
uncertainty of prognosis. 

Fractures of the Humerus . — In the case of fractures of the neck and 
epiphyseal separation, with impaction and good position, our uniform plan 
is to immobilize the arm by a swathe about the body and to hang the forearm 
by the wrist in a sling. Motion of the forearm is begun early — gentle swing- 
ing at first, gradually increasing to full motion. Our plan follows closely 
that described by Roberts. 10 When the position is not satisfactory treatment 
has been by traction at a right angle with the forearm flexed. (Fig. 7-) 
Manipulation has usually been unsuccessful, because the head cannot be 
sufficiently fixed by grasping through the deltoid mass while the long distal 
fragment is manipulated. In our experience the cumbersome plaster bandag- 
ing holding the arm abducted or the aeroplane splints are quite unnecessary 
in the ordinary case. 

Fractures of the shaft of the humerus are treated by reduction and appli- 
cation of a plaster bandage from wrist to axilla with the forearm flexed to a 
right angle. (Fig. n.) A ring of wire is incorporated in the upper side of 
the cast at the wrist and through this the suspending sling is threaded. This 
treatment does not furnish immobilization, but it does restrict motion. The 
weight of the cast applies traction while the patient is standing or sitting. 
The sling is passed through the ring rather than about the forearm because, 
when in the former place, the sling cannot slide up toward the elbow and vary 
the traction. When a fracture is transverse and can be reduced it is usually 
fixed firmly to a triangle interposed between the arm and body ; the arm and 
forearm are immobilized with plaster. This method of fixation is changed to 

174 



TREATMENT OF FRACTURES 


the less cumbersome method described above as soon as provisional callus 
has fixed the fragments so that they will not be displaced by slight motion. 

Fractures of the humerus about the elbow-joint are treated by reduction 
and fixation in acute flexion which is maintained by the gage halter of Hugh 
Owen Thomas or an Ashhurst dressing.* If swelling of the arm prevents 
this the arm is sharply elevated by an inclined plane or suspension, and later 
reduced and fixed, as described, when the swelling permits. In our own 
cases there have been no instances of Volkmann’s contracture. This position 
of acute flexion is maintained for four weeks ; then the forearm is placed in 
a sling at a right angle for two weeks. Early passive motion is not used. No 
case has failed to recover complete flexion, though several cases have recov- 
ered extension to only 135 0 at the last observations. However, these were 
cases in which accurate reduction was not obtained. 

Fractures of the Ulna and Radius. — Colles’ fractures and fractures of the 
radius and ulna are reduced under the fluoroscope after “finger traps,” with 
interposed spring balances, have been applied to the fingers and thumb. 11 
(Fig. 8.) Counter-traction is made with a sling about the arm just above 
the elbow, and the traction straps are tightened until the spring balances 
register fifteen to twenty pounds. The anesthesia is usually novocaine. 
After a few minutes’ traction the fragments are reduced by manipulation. 
In Colles’ fractures a plaster case is applied directly to the skin from the 
elbow to the fingers. This case is worn for four weeks during which period 
active use of the fingers is encouraged. When the fracture is higher in the 
forearm, or involves both bones, one-half-inch dowel sticks are pressed into 
the plaster splints opposite the interosseous space and are held in place by 
encircling turns of plaster. This bandage remains in place for six weeks. 

Fractures of the olecranon, with separation of fragments and impaired 
power of extension, are considered frank cases for an open emergency opera- 
tion. The fragments are usually fixed with wire which passes through the 
shaft of the ulna and through the triceps tendon just above the upper frag- 
ment. After this operation no fixation is applied to the elbow, the arm is 
simply hung in a sling at a right angle. In fractures of the olecranon without 
separation of fragments and no impairment of extension no dressing except 
a sling is employed. Fractures of the olecranon are never fixed in extension. 
No cases of infection have followed immediate open operations on fractures 
of the olecranon when the fracture was not compound. There was one 
infection in a compound fracture. 

In cases of fractures of the head and neck of the radius, with much dis- 
placement of the fragment, immediate removal of the head seems to be the 

* Ashhurst Dressing . — This is a position of hyperflexion with the hand as near the 
shoulder as it can be brought and not across the chest. The fixation is obtained by 
means of a bandage which commences at the wrist, the end being left long. It then is 
wound around the upper arm and the elbow with circular turns, the latter being fixed 
with vertical turns. The dressing is completed bj' tying the ends of the bandage at the 
wrist, then knotting them around the neck. 
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procedure of choice. Non-operative measures, in a few cases where the head 
was split and the fragments slightly displaced, were frequently followed by 
abolition of the power of pronation and supination. 

Fractures of the Ribs . — In crushed fractures of the chest with multiple 
fractures of the ribs our procedure is as follows: (i) The patient is propped 
up in bed in the position! in which he breathes most comfortably; (2) the 
chest is strapped; (3) the patient is put under an oxygen tent at once. The 
early and prolonged use of oxygen seems to be of paramount importance; 
(4) morphine is given liberally; (5) air or blood in the chest is aspirated as 
indicated. If possible, this is not done until after three or four days, in 
order to allow the points of escape of blood and air to become closed. 

SUMMARY 

(1) The organization and the procedures for the treatment of fractures 
in the Cincinnati General Hospital are described. 

(2) A large variety of fractures are admitted to the hospital each year. 
A summary of the different types admitted in one year is given. 

(3) There is a brief consideration, with illustrations, of our present 
methods of treating these various types of fractures. 

(4) Practically all of the illustrations are modifications of classical ap- 
paratus which have been changed in form, but not in principle, to meet our 
requirements of economy and a more or less standardized method of handling 
large numbers of fractures. Almost no commercial splints are used because 
the quantity and variety necessary could not be afforded, and, also, because 
it is desirable that the numbers of the house staff shall come to depend on 
their own resources. Most of the apparatus is made in the mechanical shops 
of the hospital. 
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THE TREATMENT OF JOINT FRACTURES 

By Ralph Colp, M.D., and Sigmund Mage, M.D. 
of New Yoke, N. Y. 

r«OM THE SURGICAL SERVICE OF THE BEEKAIAN STREET HOSPITAL 

Fractures involving joints present an important surgical problem because 
the compromise of joint function may lead to serious disability. It is only 
through a thorough understanding of the various factors underlying their 
proper treatment that the end-results, which are so often unsatisfactory, may 
be improved. It was with this purpose that a study of joint fractures was 
undertaken, and it is the object of this communication to emphasize the experi- 
ences gained in the treatment of this type of injury. 


Table I 


Anatomical Distribution of Fractures into Joints 
Upper Extremity Lower Extremity 


Bone No. Bone 

Scapula 5 Acetabular cavity 


Humerus — upper extremity. . . 2 

Humerus — lower extremity. . , 6 


Femur — upper extremity 
Femur — lower extremity. 


Ulna — upper extremity 6 


Patella 


No. 

4 

6 

4 

29 


Radius — upper extremity 8 

Radius — lower extremity 12 


Scaphoid . 


~ i Os magnum . 

Carpus < * 

Semilunar. . 


Navicular . 


10 

I 

1 

I 


Tibia — upper extremity 

Tibia and fibula — lower ex- 


tremity 24 

Os calcis 19 

Cuboid 3 

Tarsus' Scaphoid 4 

Navicular 2 

Astragalus 2 


52 102 

Fractures into joints are not as common as those of the long bones. One 
hundred fifty-four fractures involving joints exclusive of the spine were 
admitted to the surgical wards of the Beekman Street Hospital from 1926 
to 1930 (Table I), during which time the total number of fractures treated 

Table II 


Distribution of Joint Fractures 


Uppe 

Shoulder-joint 


CiiULy 

7—13. 




WUUU 1 UC 1 -JU1IIL 7 — !3o 

Elbow-joint 20 — 38.5% 

Wrist-joint 25—48.0% 

12 


Lower Extremity Fractures 


Hip-joint 10 — io%j 

Knee-joint 38— 37% (■102—67% 

Ankle-joint 54—53% J 
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was 2,250. Joints adequately protected by large muscles such as the hip and 
shoulder are not as liable to injury as those guarded mainly by tendinous struc- 
tures such as the wrist and ankle. (Table II.) Joints of the lower extremity, 
hampered by weight-bearing, are more prone to injury than those of the 
upper, in which the conditioned reflexes are quicker and more adept in pro- 
tective movements. Moreover, the range of evasive motion of the entire 
upper extremity is enhanced by the great mobility of the shoulder- joint. 

This group of fractures rarely shows much displacement, and the align- 
ment of the bone fragment is usually good. Localized direct violence, which 
plays the foremost role in the mechanism of these injuries, should tend to 
produce comminution with separation of bone fragments. Great displace- 
ment, however, is prevented by a dense fibrous joint capsule reinforced by 
surrounding ligaments. In such joints as the hip and knee, the intra-articular 
ligaments have an additional stabilizing and immobilizing influence. 

Table III 

Association of Other Fractures with Fractures into Joints 


Upper Extremity — 31% Cases 

Fractures into glenoid of scapula associated with other fractures 3 

Fractures of the humerus — upper end 1 

Fractures of the humerus — lower end 0 

Fractures of the ulna — upper end 1 

Fractures of the radius — upper end 2 

• Fractures of the radius — lower end 4 

Fractures of the carpus 5 

Lower Extremity — 25% Cases 

Fractures into acetabular cavity associated with other fractures 2 

Fractures of the neck of the femur o 

Fractures of the lower extremity of the femur o 

Fractures of the patella 4 

Fractures of the tibia — upper end 3 

Fractures of the tibia and fibula — lower end 8 

Fractures of the tarsus 8 


While a study of Table III indicated that 26.5 per cent, of joint fractures 
are associated with fractures of other bones, a glance at Table IV shows that 
less than 1 per cent, present evidences of compounding. This low incidence 
of soft part injury may be due to the protective influence of the overlying 
clothing and the small displacement of fragments which makes the projecting 
bone improbable. 


Table IV 

Presence of Compounding in Fractures into Joints 


Patella fractures 2 

Tibia and fibula — lower end 3 

Tarsus 1 0.65% 

Humerus — lower end 1 

Radius — lower end 1 
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The treatment of the associated compounding is similar to that usually 
employed in any contaminated accidental wound. Tetanus antitoxin is given 
routinely, and if a gas-bacillus infection is a possibility, a prophylactic dose of 
the immunizing serum is injected. The wounds are thoroughly irrigated and 
carefully debrided. Wounds of the upper extremity are then sutured in 
layers without drainage. Wounds of the lower extremity, however, are left 
open and packed with gauze, only the underlying joint capsule being closed. 
This latter precaution has been found necessary because of the greater incidence 
of anaerobic infections encountered in the lower limb injuries. If infection 
should intervene in any sutured wound, it is immediately opened, and if a 
suppurative arthritis is present, the joint is properly and adequately drained 
and the Willem’s treatment instituted if feasible. 

The physical signs of joint fractures and the importance of rontgenological 
studies have already been fully emphasized by others, but the therapy of these 
cases requires a more careful study. There are several basic principles of 
treatment which must aim to combat the factors making for a poor result. 
Actual intrinsic joint injury resulting in a definite irregularity of the joint 
surface interferes with function. Every attempt, therefore, should be made 
to establish normal alignment of the joint surface if the displacement warrants. 
Reduction may be accomplished by manual manipulation under anesthesia, 
by the slower process of traction, or by open operation. Fortunately, the 
displacement of fragments in most joint fractures is not marked. The possi- 
bility of exuberant callus protruding into a joint cavity, while it is a conceiv- 
able complication, has never been noticed in this series, and it is slight, for it 
has been definitely shown that synovial fluid acts as a deterrent to callus 
formation. The compromise of extra-articular and peri-articular tissues, 
which may result in fibrous connective-tissue adhesions and contractures 
restricting the range of joint motion, is a serious complication which may be 
prevented by effective treatment. This may be partially accomplished by the 
immediate application of radiant heat and gentle massage whenever feasible, 
aided as soon as possible by early active motion within normal limits. These 
measures effectively prevent the organization of intra-articular blood and 
extra-articular exudates, maintain muscle tone, and thus reduce the possibility 
of adhesions within and contractures about the fractured joint. Physio- 
therapy, to be effective, must be employed early, not late in a vain endeavor 
to undo the results of poor surgical treatment. It should always be given by a 
competent physiotherapist under direct surgical supervision. 

As a rule, active motion need not be delayed because of the fear of increas- 
ing deformity, for the original displacement of fragments is usually small 
and is rarely made worse by manipulation. It is only the exceptional case 
complicated by unusual comminution and marked separation of the fragments 
which is aggravated by early motion. The production of an arthritis through 
early motion is more likely to be theoretical than real unless there is an under- 
lying arthritic tendency. While early motion is emphasized in obtaining a 
good functional result, weight-bearing should be deferred until union is 
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firm, for the direct pressure may cause a splaying of the bones comprised 
in the injured joint. 

However, there are types of joint fractures in which immobilization is to 
be preferred to early motion. Fractures complicated by a severe compromise 
of ligamentous and capsular attachments resulting in dislocations do better 
if motion is delayed until the ligamentous injuries have been firmly healed. 
In these instances the application of traction to maintain reduction may permit 
the institution of motion at an earlier period without the disturbance of frag- 
ments. Immobilization is also preferable to active motion in arthrodial joints, 
for the constant slight play of the fragments in a relatively staple joint tends 
toward non-union, arthritis and persistent pain. But none of these measures 
precludes the use of immediate heat and gentle massage. 

Then there are the unusual joint fractures in which the fragments become 
so displaced that function is interfered with by malunion, by non-union, or by 
small fragments lying free in the joint. These are usually best treated by 
operative measures. These displaced fragments may be replaced and held by 
suture or metal appliances. If the fragments are small they may be removed, 
unless this would interfere with joint function or bony growth. Severe liga- 
mentous damage resulting in a wide separation of bone fragments or a marked 
subluxation of the joint may require immediate repair. The same basic 
principles of treatment in joint fractures already outlined should follow all 
operative procedures. 

While these general principles form a basis for the treatment, they cannot 
be used routinely. Each case must be judged on the individual physical find- 
ings. In order to clarify certain special features, each group of joint fractures 
will be considered in detail. 

Fractures of the Scapula. — The majority of fractures involving the joints 
of the upper extremity are of an ambulatory nature, and as a rule are treated 
in the out-patient department. This may account for the relatively small 
series of certain groups of fractures treated in the wards. 

There were five fractures of the scapula involving the glenoid fossa. Two 
of these were associated with fractures of the clavicle and were, therefore, 
treated by immobilization with a Sayre dressing. The others were treated by 
heat and massage and active motion as soon as the condition of the patient 
warranted. Two cases were seen subsequently, one at the end of six weeks, 
and the other at the end of four months, both having satisfactory results. 

Fractures of the Upper Extremity of the Humerus. — Fractures of the 
humerus entering the shoulder- joint are exceedingly rare because of the 
peculiar anatomical formation of the head and its relationship to the capsular 
ligament. There were two cases of this type, one complicated by an impacted 
fracture of the surgical neck, and the other by a readily reducible subcoracoid 
dislocation. Both were treated by immediate active and passive motion, heat 
and massage. The patients, when examined a year later, had perfect end- 
results, one returning to work ten weeks after injury. 

Fractures of the Lower End of the Humerus. — These injuries, which 

180 



TREATMENT OF JOINT FRACTURES 


occur most frequently in children and adolescents, are more often seen in 
institutions serving residential areas. They were comparatively rare in this 
clinic. The treatment of simple fractures, without displacement extending 
into the joint through one or the other condyle, consists of an adhesive or 
bandage dressing immobilizing the elbow in acute flexion. Active and passive 
motion under the direct supervision of the attending surgeon is started within 
a week and is continued daily. The retentive dressing in these simple cases 
is discarded in fourteen to seventeen days. T-shaped intercondylar fractures 
with separation of the fragments may necessitate open operation with fixation 
of the fragments, and displaced or rotated condyles should be replaced. If 
chip fractures are present and lie free in the joint, removal of the foreign 
body is indicated. If closed reduction, however, is satisfactory, motion at 
the elbow should be delayed until sufficient union of the fragments has taken 
place to prevent displacement. The retentive dressing is routinely discarded by 
the seventeenth to the twenty-first day. The responsibility of the after-care 
must be taken personally by the surgeon and should not be intrusted to the 
physiotherapist until the danger of displacement of fragments has passed. 

Six cases constitute this group, one of the external condyle, three of the 
internal condyle, one of the trochlea, and one of the capitellum. Reduction 
under anaesthesia was necessary in one case, and all were treated by acute 
flexion at the elbow- joint. Radiant heat, massage, and active motion were 
started at the end of one week. One child was operated on seven weeks after 
injury because of marked limitation of flexion and extension due to an external 
condyle which was rotated and displaced. This deformity was corrected and 
the condyle sutured to the humerus. The subsequent result was good. 

Fractures of the Upper End of the Ulna . — The principles of treatment 
are quite similar to patella fractures. If the separation of the olecranon frag- 
ments is small, the treatment is conservative; if large, open operation is indi- 
cated, with active motion at the end of a week. The olecranon itself should 
be sutured, for the suture of the triceps tendon alone is usually inadequate to 
maintain the fragments in apposition. The elbow is partially immobilized at 
a right angle by means of a posterior molded splint, and active motion is 
delayed until the twelfth day. 

There were six cases of this variety, three being treated conservatively and 
three by operation. In the former group, the elbow was supported in a sling, 
and physiotherapy was started within three days after injury. In the opera- 
tive group, the results were satisfactory, except in one case which was com- 
plicated by a compound dislocation of the ulna and a fracture of the head 
of the radius. The dislocated ulna was reduced immediately, and eleven days 
later the head of the radius was removed and the olecranon was sutured with 
chromicgut. Motion was started on the third day after operation, with an 
unfortunate rupture of the chromic sutures. This was further complicated 
by an infection which eventually resulted in an ankylosis of the elbow. In 
the future, it might be advisable in cases of this nature to employ fascial 
sutures to withstand the tension of early motion. 
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Fractures Involving the Upper End of the Radius. — There were eight 
cases of this nature. The treatment depends upon the type of fracture, the 
location and the degree of separation of the fragments. It is felt that the only 
cases which should be treated conservatively are those in which the fracture is 
incomplete. Cases in which there is displacement respond better to open 
operation. Some feel that removal of the displaced fragment is all that is 
necessary. If, however, on pronation, the fractured portion of the radial head 
comes into direct contact with the lesser sigmoid notch of the ulna, only further 
trouble can be anticipated from this procedure. The operation of choice is the 
complete removal of the radial head, which is a simple procedure. This is 
followed by active motion within twenty-four hours. The results obtained 
have been excellent. One case was treated conservatively, seven were oper- 
ated, the head being removed in six and the fragment in one. Six were fol- 
lowed, and all had good results. 

Fractures of the Lozver End of the Radius. — The fundamental principle 
of early motion applies most strongly in fractures of the lower end of the 
radius extending into the wrist-joint. The potential impairment of function 
resulting from these injuries may compromise the skilled function of the hand 
and the muscular power of the entire extremity. The actual management of 
these fractures is dependent on the specific pathology encountered. Simple 
fractures extending through the articular surface without impaction and dis- 
placement of the fragments are started immediately on motion, heat and 
massage. A volar splint of plaster may be used for a few days merely for 
reasons of comfort. 

Those fractures with displacement, impaction, or comminution should be 
reduced as early as possible, striving for the best anatomical restoration, espe- 
cially of the inferior radio-ulnar articulation. A volar molded plaster splint 
extending from the elbow to the metacarpal phalangeal joint is applied with 
the wrist in moderate flexion and ulnar deviation. Heat and massage are 
started within twenty-four hours, and active motion of the fingers and wrists 
in two to three days. 

If the comminution has been severe and the danger of displacement is 
imminent, motion is delayed until some adhesion of the fragments has resulted, 
this may take from five to seven days. While heat and massage are given 
daily, the splint is not removed until the fifth day, when passive motion of 
the fingers and forearm is added. By the seventh day the splint is bandaged 
only as far as the wrist, so that free flexion and extension of the wrist and 
fingers are possible. The patients are urged to exercise the fingers and wrist 
regularly throughout the day so that relatively constant motion is obtained in 
addition to the periodic physiotherapeutic treatments. The splint is aban- 
doned in the more complicated fractures between the tenth and seventeenth 
days. The objective is a complete return of function by the end of the third 
week. If closed reduction is unsatisfactory, open operation is indicated. 
These cases are comparatively rare, but in two in which displaced and rotated 
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comminuted fragments prevented reduction, operation was successful in effect- 
ing a good anatomical restoration. 

Fractures of the Carpus .—- The distribution of carpal fractures is noted 
in Table V. 


Table V 

* 

Fractures of the scaphoid 10 Fractures of the semilunar I 

Fractures of the os magnum I Fractures of the navicular I 

There seems to be no standardized satisfactory method of treatment. The 
three fractures of the cuneiform, semilunar, and os magnum respectively, were 
partially immobilized in volar molded splints for three weeks, radiant heat and 
massage being started after the third day. The results in two instances were 
satisfactory, in the other, unknown. 

Three of the scaphoid fractures were treated by rest in a simple volar 
molded splint with the wrist in extension for three to four weeks and by the 
application of physical therapy. The result was satisfactory in only one case. 
Four cases were operated on, the entire scaphoid being removed. Two were 
operated on immediately because of an associated semilunar dislocation, and 
the follow-up result in one was poor. Two cases were operated on because of 
persistent discomfort following conservative treatment, and while the patients 
were improved, they still complained of a weakened wrist. It would seem 
advisable at present to postpone operation until conservative measures of 
absolute immobilization have been tried. The carpus has been completely 
immobilized with the thumb in extension and abduction in three recent cases, 
the plaster extending from the elbow to the metacarpophalangeal articulation. 
After ten weeks, physiotherapy was instituted. Repeated X-ray examina- 
tions were made for evidence of bone healing. If discomfort should persist 
and non-union result, scaphoidectomy is indicated. In two cases followed, the 
result of this conservative treatment was excellent. 

Fractures into the Phalangeal Joints . — Simple fractures of the phalanges 
involving joints were seen very rarely on the ward service. The treatment 
of these cases is immediate active and passive motion. Cases with marked 
displacement usually are associated with soft part injury and are frequently 
caused by crushing violence. The compromise of the highly specialized 
tendinous structures of the fingers may seriously impair function, and the 
results at best are not too promising. These cases are treated by traction 
obtained through needles passed through the terminal phalanges and attached 
to a banjo splint. Heat and massage are started immediately, and motion is 
encouraged as soon as feasible. 

Fractures of the Os Innominatum . — The treatment of fractures into the 
acetabulum is) similar to that of the average fracture of the pelvis. These 
cases, of which there were four, were given rest in a bed reinforced with a 
fracture board to insure greater immobilization. Active motion was permitted 
as soon as the patient could move without pain. At the end of six to eight 
weeks, the patient was allowed up with crutches, and these were discarded as 
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soon as possible. In two cases in which the acetabular cavity was actually 
driven inward by the head of the femur, no ill results were seen following this 
type of treatment. In fact, one patient was walking about with a normal gait 
and without complaint four months after discharge. 

Traction and abduction in those cases in which the femoral head has been 
driven into the acetabular cavity were discontinued because they were found 
to be ineffective. 

Fractures of the Upper Extremity of the Femur. — While an intracapsular 
fracture of the neck of the femur is a fracture into the joint cavity, it is really 
an extra-articular fracture with no actual compromise of the joint anatomy. 
The basic principles of the treatment of joint fractures, therefore, do not 
obtain. No differentiation was made between intra- and extra-capsular frac- 
tures. There were six cases in this group, one being treated by traction and 
the remainder in plaster spicas by the Whitman abduction method. The 
plaster cases were removed after three months; at this time the patients were 
fitted with walking Thomas caliper splints. These were worn until one year 
after the injury. The results were good in this small series. 

Fractures of the Lower Extremity of the Femur. — Linear fractures of the 
femur entering the knee-joint either through the condyle or through the inter- 
condylar notch without separation of the fragments can be safely started on 
immediate active motion. If joint effusions complicate these injuries, repeated 
aspirations may often be necessary. In cases in which the comminution and 
wide separation of fragments necessitate reduction, active motion is delayed 
until some healing of the fragments has taken place. 

There were four cases in this series. Each of them will be briefly dis- 
cussed as representative of a group problem. 

One case, a joint fracture complicated by displacement of the lower end of the 
femur, was treated by a skeletal traction. Ice tongs were inserted into the lower end of 
the femur, and immediate active knee motion was instituted. Union was obtained in 
seventy -two days; at that time the tongs were removed. The patient was discharged 
with an excellent result. 

The second case, one with a longitudinal fracture through the medial femoral condyle, 
was complicated by an enormous bloody effusion into the knee-joint. This was treated 
by repeated aspiration followed by active motion. The patient was discharged at the 
end of three weeks with crutches, and these were discarded at the end of two months. 
The final result was perfect in all ways. The third patient, one with a longitudinal 
fracture through the medial condyle into the joint, was treated immediately by active 
motion. The patient was walking about -with crutches, bearing weight, at the end of 
seven weeks, and when seen four months later, had a perfect result. The fourth case, 
an oblique fracture through the lower third of the femur extending into the knee-joint 
with marked overriding, exemplifies a type of case in which it is advisable to delay 
motion. Traction with a Steinman pin through the head of the tibia was instituted, 
with a satisfactory anatomical reduction. Heat and massage were started within a week, 
but motion was delaj'ed twenty-one days to allow some healing of the fragments to 
diminish the danger of displacement. This patient developed a mental condition neces- 
sitating transfer to another institution, but at the end of ten weeks had a satisfactory 
functional and anatomical result. j 
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Fractures of the Patella . — There were twenty-nine in this series. The 
treatment is fairly well standardized and is dependent upon the degree of 
separation of the patella fragments. The treatment is conservative if the 
separation is negligible. There were nine cases of this type. The extremity 
was put at complete rest with a posterior splint to assure absolute immobility. 
In three cases in which effusion into the knee-joint was marked, aspiration was 
followed by the immediate application of a pressure bandage. In cases of 
marked soft part contusion, an ice bag was applied to relieve pain and reduce 
swelling. Active motion was started as soon as the pain had subsided suf- 
ficiently. The patients left the hospital after one to two weeks and were 
instructed to bear weight as soon as they could do so with comfort. 

When the separation of the patella fragments is marked, operation is indi- 
cated. It should be performed immediately unless the overlying skin is 
abraded. Effusion into the knee-joint is no contra-indication. Twenty 
patients in this group were operated on, eleven on admission and nine at vary- 
ing periods after the injury. The operation consisted of suture of the vasti 
expansions in sixteen cases, and of additional suture of the patella in four. 
The latter procedure is really unnecessary if the lateral expansions are 
properly sutured, although many clinics still practice direct approximation of 
the patella fragments with chromic gut, silver wire, or fascia. A posterior 
molded splint was always applied following operation. 

If the post-operative course was uneventful, the patella was gently moved 
on the tenth day, and active motion was encouraged on the sixteenth. The 
patient was allowed up with crutches about the twenty-first' day. The end- 
results of patella fractures were gratifying, for follow-up examinations usually 
disclosed a complete restoration of flexion and extension. There were no 
cases of refracture of the patella in this series. 

Fractures of the Upper End of the Tibia . — Fractures of the upper end of 
the tibia involving the knee-joint were invariably caused by severe direct vio- 
lence. Comminution, therefore, was the usual finding. The more severe in- 
juries may be complicated by a rupture of the extrinsic or intrinsic ligaments 
of the knee-joint or by actual dislocation. In these instances the stability of 
the joint must be reestablished by an adequate repair of the lateral ligaments 
before motion is instituted. 

There were five cases in this series. In two there was fracture of the 
medial condyle; in two, fracture of the lateral condyle; in one, fracture of 
both condyles together with the intercondylar notch. Three were associated 
with fractures of the head of the fibula. For purposes of description these 
cases will be divided into simple and complicated varieties. In the three 
simple cases, the treatment consisted of rest in bed, immediate radiant heat, 
and light massage with motion starting as soon as the patient could bear the 
pain. Motion was started by the fourth day in four, after a week in one, and 
not until the thirteenth day in another because of associated injuries. While 
the knee-joints in these cases showed no marked effusion, they would 1 have 
been aspirated if necessary, in order to promote a better range of motion. 
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Patients were allowed up with crutches after about two weeks but were in- 
structed not to bear any weight until ten to twelve weeks had passed, especially 
if the fractures were comminuted and intercondylar. All these cases were seen 
in follow-up and presented excellent functional and anatomical results. 

There were two cases of the complicated variety in which motion was delayed 
because of several factors. There was one case of dislocation of the lateral fragment 
and a slight subluxation of the knee. Motion was begun early but it was found that 
the subluxation and the separation of the outer fragment seemed to be greater. It was 
deemed advisable to delay further motion until sufficient union of the fragments had 
resulted. Although the case was complicated by a persistent phlebitis, which also de- 
layed active motion, there was a reasonably good result. 

The second case was an intercondylar fracture and fracture of the tibial spine with 
a rupture of the medial expansion of the knee-joint and a lateral dislocation. Two at- 
tempts at closed reduction were unsuccessful. This patient presented the problem of first 
repairing the ligamentous injury to assure anatomical restoration of the knee-joint. 
Naturally, motion must be delayed until sufficient repair has taken place to prevent redis- 
location. This patient was a chronic alcoholic and developed delirium tremens and 
bronchopneumonia which resulted in his death four days after admission. 

Fractures of the Lower End of the Tibia and Fibula . — Fractures about the 
lower end of the tibia and fibula, entering the ankle-joint, were seen with 
almost the same frequency as those involving the knee. The three guiding 
principles in the treatment of fractures of the lower end of the tibia and 
fibula are a careful and accurate reduction with the maintenance of the ana- 
tomical integrity of the ankle-joint, early motion, and late weight-bearing. 
Any disturbance in the line of weight-bearing, poor ligamentous healing, or 
widening of the mortise of the ankle, either singly or collectively, tend to 
cause poor anatomical, functional and symptomatic results. 

Reduction should be performed immediately. Experience has shown that 
better anatomical reduction can be obtained when anaesthesia is employed. 
Posterior and lateral molded plaster splints should be used to maintain reduc- 
tion with the foot at a right angle and in marked inversion. The advantage of 
this type of splintage lies not only in its obvious safety but in its easy removal 
for the early application of physiotherapy. There were twenty-four fractures 
of the lower end of the tibia and fibula, the distribution and treatment of 
which are tabulated in Table VI. 



Table VI 

Reduction under 

Posterior and 


Total 

Anaesthesia 

Lateral Splints 

Fractures of internal malleolus . . . . 


5 

8 

Fractures of external malleolus . . . . 


0 

2 

Fractures of both malleoli 


6 

ii 


In simple fractures through one or both malleoli into the joint without 
displacement, heat, gentle massage, and active motion of the ankle were given 
immediately, but weight-bearing was delayed four to six weeks. In cases 
without severe ligamentous compromise in which anatomical reduction was 
necessary, massage and motion were usually started about one week after 
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injury with temporary removal of only the lateral splints. The posterior 
splint was usually temporarily removed after three weeks, and both were dis- 
carded about one week later. Weight-bearing’ was permitted after a lapse of 
six to eight weeks. In those cases in which the ligamentous injury had been 
severe enough to permit a dislocation of the foot, accurate anatomical reduc- 
tion was the first requisite. The splints were left undisturbed for three 
weeks before physiotherapy was started. Weight-bearing in these cases was 
permitted about the tenth to twelfth week. 

Twelve of these cases were seen subsequently, and the majority had good 
results although many complained of a persistent oedema about the ankle with 
some impairment of dorsi flexion. 

Fractures of the Tarsus . — Fractures of the os calcis were the tarsal frac- 
tures most frequent!)' encountered, and because of their importance they will 
be discussed in greater detail. Isolated fractures of the other tarsal bones 
are tabulated in Table VII. 


Fracture 

Table VII 

Individual 

Associated Fractures 

Os calcis 

19 

.Scaphoid, 3 

Cuboid 

2 

Cuboid, 1 

Tibia and fibula, 2 

Navicular 

2 

Os calcis, 1 
Navicular, 1 

Cuboid, 1 

Astragalus 

2 

Os calcis, 3 

Tibia and fibula, 1 
Tibia and fibula, 2 


The treatment of the isolated fractures of the cuboid and navicular are 
quite similar. They consist of rest from weight-bearing for four weeks and 
the immediate institution of heat and massage. These cases were not simple, 
not comminuted, and the results were satisfactory. There was one case 
of astragalus fracture which was characterized by marked comminution, dis- 
location of the fragments, fracture of the malleoli, and rupture of the liga- 
ments of the ankle-joint. It was impossible to replace the displaced frag- 
ments by closed manipulation or by traction by means of a pin through the os 
calcis. Astragalectomy was done with only a fair result. 

There is probably no group of fractures which have a poorer functional 
prognosis than those of the os calcis. Fractures of this bone extending into 
the associated arthrodial joints are usually associated with a certain degree of 
comminution and displacement resulting in delayed union, non-union, and 
arthritis. These factors, as well as the exostosis incident to the splaying of the 
os calcis, are responsible for the persistent pain and disability on weight- 
bearing. 

It has been very rare to accomplish anatomical restoration by non-operative 
measures such as molding the os calcis with a mallet, followed by immobiliza- 
tion in plaster. The best results seem to be obtained by a subastragaloid 
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arthrodesis. This procedure obliterates joint surfaces, practically eliminating 
the seat of disability. 

In this series, there were nineteen cases of fracture of the os calcis involv- 
ing the surrounding joints. Three of these cases were complicated by other 
fractures. Eleven of these cases were treated conservatively, operation being 
suggested to many, but refused. There is no doubt that occasional cases, espe- 
cially those without comminution and deformity, may do well with rest and 
the application of a boot, but this is not the general rule. In eight cases a 
subastragaloid arthrodesis was done. It was customary to wait about three 
weeks before operation in order to allow the swelling, oedema, and ecchymosis 
incident to the primary trauma to subside. Following the operation, the foot 
is held at right angle and encased in a plaster boot for two months. A plate 
for support of the arch is made then, and the patients are encouraged to walk. 
The majority of these cases have been seen at the follow-up clinic, and the 
results have been gratifying not only from the anatomical but from the func- 
tional standpoint. 


188 



LATE RESULTS OF SEPARATION OF AN EPIPHYSIS 

By Jay Ireland, M.D. 
of Chicago, III,. 

FROM THE children’s MEMORIAL HOSPITAL Or CHICAGO, SURGICAL SERVICE Or DR. A. H. MONTGOMERY 

In recent years considerable attention has been given to the late results 
of epiphyseal separation. Many of the articles in the literature comprise 
brief reports of one to three cases, as those of Meyer, 1 Field, 2 Sonnenschein, 3 
and Newell 4 but with no report months or years after the injury, showing 
the terminal outcome. As it is rare for any individual to be able to observe 
the late results of any considerable number of these cases, a review was made 
of all of the cases with separation of the epiphysis admitted to the Children’s 
Memorial Hospital from the years 1911 to 1931 inclusive. There were 
twenty-six patients showing this lesion. This analysis is based on the late 
results in eighteen of these patients, in whom there were nineteen epiphyseal 
separations. This group of eighteen includes all that could be traced for late 
examination. 

Under the term “epiphyseal separation” various lesions have been de- 
scribed, but in this report only those cases in which the fracture passed 
through the epiphyseal cartilaginous plate as seen in Rontgenograms are re- 
garded as epiphyseal separations. In addition, in some instances, the fracture 
extended also proximally or distally from this line. It does not include cases 
of wandering or slipped epiphyses, as described by Rabb, 5 Wilson, 6 and 
Badgley, 7 nor osteomyelitic processes, which according to Gold 8 cause 
epiphyseal separations in 12 per cent, of cases affected with osteomyelitis of 
the epiphysis. Also, it does not include those cases described by W erenskiold 9 
who considers a separation of the epiphysis to be present when there is “a 
thin lamella detached from the epiphysis at the boundary between the bone 
and cartilage, and when displacement is not present, this may be the only, but 
sufficient proof of the existence of an epiphyseal separation.” He found this 
lamella often forms without visibly displaced fragments, and says that this 
sign is present in 53 per cent, of epiphyseal separations. On this basis he 
classified 30 per cent, of 209 distal radial lesions as epiphyseal separations. 
According to him, undisputed epiphyseal separation is quite rare but Gold 10 
reported an incidence of 25.9 per cent, of epiphyseal separations of the lower 
radius in fifty-eight radius fractures. He s also stated that 7.2 per cent, of 
children’s fractures are separations of the epiphyses which is decidedly higher 
than the percentage at the Children’s Memorial Hospital. From the years 
1911 to 1931 inclusive, there were 1018 patients with fractures admitted into 
the hospital of which twenty-two (2.2 per cent.) were separations (four 
patients were treated in the dispensary and are not included in this calcula- 
tion). In ninety-six cases of fracture of the upper end of the humerus, 
Roberts 11 reported three as epiphyseal separations. Poland 12 believed that 
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the epiphysis is often separated without displacement, but only cases showing 
visible displacement were included in this series. 

Table I is a summary of the data obtained from an analysis of the cases 
in this series. 

Table I 

Case I. — Female, aged one year. Causative agent. — Scurvy. Bone. — Left lower 
tibia. Amount of displacement of fragment in centimetres in X-ray before treatment. — .3. 
Treatment. — Antiscorbutic. Time from injury to final examination. — 226 days. External 
shortening. — .5. Shortening in X-ray. — .6. Epiphyseal line present. Deformity. Func- 
tional result. — Normal. 

Case II. — Female, aged one year. Causative agent. — Scurvy. Bone. — Left and right 
lower femurs. Amount of displacement of fragment in centimetres in X-ray before 
treatment. — Left, .7; right, .5. Treatment. — Antiscorbutic. Time for injury to final 
examination. — 224 days. Epiphyseal line present. No deformity. Functional result. — 
Normal. 

Case III. — Female, aged two years. Causative agent. — Fall. Bone. — Right upper 
femur. Amount of displacement of fragment in centimetres in X-ray before treatment. — 
1.6. Treatment. — Closed reduction. Time from injury to final examination. — Seven years, 
192 days. Epiphyseal line present. No deformity. Functional result. — Pain when 
jumping. 

Case IV. — Male, aged three years. Causative agent. — Fall. Bone. — Left capitellum 
humeri. Amount of displacement of fragment in centimetres in X-ray before treatment. — 
3. Treatment. — Open operation. Time from injury to final examination. — One year, 
144 days. External shortening. — 1.3. Shortening in X-ray. — 2. Epiphysis absent. De- 
formity. Functional result. — Poor. 

Case V. — Female, aged seven years. Causative agent. — Hit by rubber tubing. Bone. 
Left second metacarpal. Amount of displacement in centimetres in X-ray before treat- 
ment. — .3. Treatment. — Open operation. Time from injury to final examination. — Four 
years, 127 days. External shortening. — .6. Shortening in X-ray. — .6. Epiphyseal line 
present. No deformity. Functional result. — Normal. 

Case VI. — Male, aged eight years. Causative agent. — Fall. Bone. — Left upper 
radius at right angle to the shaft. Treatment. — Closed reduction. Time from injury to 
final examination. — Three years, 198 days. Shortening in X-ray. — .2. No epiphyseal line 
present. No deformity. Functional result. — Normal. 

Case VII. — Male, aged eight years. Causative agent. — Fall. Bone. — Right upper 
radius. Amount of displacement of fragment in centimetres in X-ray before treatment. — 
.5. Treatment. — Closed reduction. Time from injury to final examination. — 303 days. 
Epiphyseal line present. No deformity. Functional result. — Normal. 

Case VIII. — Male, aged nine years. Causative agent. — Fall. Bone. — Right lower 
radius. Amount of displacement of fragment in centimetres in X-ray before treatment. — 
1. Treatment. — Closed reduction. Time from injury to final examination. — Two years, 
thirty-two days. Epiphyseal line present. No deformity. Functional result. — Normal. 

Case IX. — Male, aged nine years. Causative agent. — Struck finger. Bone. — Right 
fifth metacarpal. Amount of displacement of fragment in centimetres in X-ray before 
treatment. — .2. Treatment. — Closed reduction. Time from injury to final examination. — 
One year, 21 1 days. Shortening in X-ray. — .3. Epiphyseal line present. No deformity. 
Functional result. — Normal. 

Case X. — Male, aged nine years. Causative agent. — Fall. Bone. — Right lower 
radius. Amount of displacement of fragment in centimetres in X-ray before treatment. — 
.5. Treatment. — Qosed reduction. Time from injury to final examination. — 230 days. 
Epiphyseal line present. No deformity. Functional result. — Normal. 

Case XI. — Male, aged ten years. Causative agent. — Fall. Bone. — Left lower radius. 
Amount of displacement of fragment in centimetres in X-ray before treatment. — 2.2. 

190 



RESULTS EPIPHYSEAL SEPARATION 

Treatment.— Closed reduction. Time from injury to final examination.— Seventy-four 
days. Epiphyseal line present. No deformity. Functional result.— Normal. 

Case XII.— Male, aged ten years. Causative agent.— Fall. Bone.— Right lower 
humerus (medial epicondyle). Amount of displacement of fragment in centimetres in 
X-ray before treatment. — 1.3. Treatment.— Closed reduction. Time from injury to final 
examination.— 187 days. Shortening in X-ray.— .8 longer. Epiphyseal line present. 
Deformity. Functional result. — Normal. 

Case XIII. — Female, aged eleven years. Causative agent. — Fall. Bone. — Left upper 
radius at right angle to the shaft. Treatment.— Open operation. Time from injury to 
final examination.— Three years, thirty-six days. External shortening.— 1. Shortening 
in X-ray.— x. No epiphyseal line present. No deformity. Functional result. — Normal. 

Case XIV. — Male, aged eleven years. Causative agent, — Struck "box. Bone. — Right 
fourth finger, third phalanx. Amount of displacement of fragment in centimetres in 
X-ray before treatment. — .5. Treatment. — Open operation. Time from injury to final 
examination.— Three years, 21 1 days. External shortening.— .2. Shortening in X-ray. — 
.3. Epiphyseal line present. No deformity. Functional result. — Normal. 

Case XV. — Male, aged eleven years. Causative agent. — Fall. Bone. — Left lower 
radius. Amount of displacement of fragment in centimetres in X-ray before treatment. — 
1.2. Treatment. — Open operation. Time from injury to final examination. — Eighty- 
nine days. Epiphyseal line present. No deformity. Functional result. — Normal. 

Case XVI. — Male, aged eleven years. Causative agent. — Fall. Bone. — Right lower 
radius. Amount of displacement of fragment in centimetres in X-ray before treatment. — 
.4. Treatment. — Closed reduction. Time from injury to final examination. — Eighty-four 
days. Epiphyseal line present. No deformity. Functional result. — Normal. 

Case XVII. — Female, aged twelve years. Causative agent. — Hit by falling man. 
Bone. — Left lower tibia. Amount of displacement of fragment in centimetres in X-ray 
before treatment. — .5. Treatment. — Closed reduction. Time from injury to final examina- 
tion.— 272 days. External shortening. — 1. Shortening in X-ray. — .6. No epiphyseal line 
present. No deformity. Functional result. — Normal. 

Case XVIII. — Male, aged thirteen years. Causative agent. — Fall. Bone. — Left 
lower tibia. Amount of displacement of fragment in centimetres in X-ray before treat- 
ment. — .3. Treatment. — Closed reduction. Time from injury to final examination. — 182 
days. Epiphyseal line present. No deformity present. Functional result. — Normal. 

In this series there were six girls and twelve boys ranging in age from 
one to thirteen years, with an average age of eight years and forty days. 
Except in two cases which were due to scurvy (Figs. 1, 2, and 3), as de- 
scribed by Hess 13 and many others, all of the separations were caused by 
injury. None were due to muscle strain (Kahnt 14 ), birth injury (Harren- 
stein 15 ), or syphilis, and none occurred spontaneously. 

Separation of the lower radial epiphysis was the most frequent in Gold’s 10 
cases, as it is in this series, in which it occurred six times (31.6 per cent.) 
in the nineteen separations. Upper radial epiphyseal separation stands second 
with three cases; the lower tibia, lower femur, lower humerus, and meta- 
carpus are third with two cases each ; and there was one of the upper femur 
and one of a phalanx of a finger. 

The amount of displacement, as measured in rontgenograms, varied from 
0.3 centimetre to 3 centimetres with an average displacement of 0.9 centimetre. 

Five patients were treated by open operation, eleven were treated by closed 
reduction, and the two scorbutic patients were given only antiscorbutic medi- 
cation and diet. 
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The shortest period of time that elapsed from the time of injury till the 
final examination was seventy-four days, the longest was seven years and 
192 days, and the average was 646 days. Perhaps, if these patients were 
followed longer, more sequelae would be found. 

The examinations were made especially for late sequelae including (1) 
shortening of the bones; (2) premature ossification of the epiphysis to the 
diaphysis with obliteration of the epiphyseal line; (3) deformity such as 
cubitus varus in capitellum humeri separation, cubitus valgus following 



Fig. 1. — (Case II.) Scurvy. Appearance of the lower femoral epiphyses before treat- 
ment. Note the slight increased calcium deposit just above the epiphyseal lines. 


epicondylus medialis humeri separation, and coxa vara; (4) arthritic changes; 
(5) Perthes’ disease and cyst formation, and (6) functional disturbances. 

(1) Shortening . — This lesion of bones has been especially stressed by 
Harrenstein, 15 Gold, 8 Linser, 10 McFarland, 17 and Watson. 18 Of the nine- 
teen cases, six (31.6 per cent.) had shortening by external measurements and 
eight (42.1 per cent.) by rontgenogram measurements, which no doubt are 
more accurate. In a comparison of the results that others have found, Kline- 
felter 19 reported twelve cases of epiphyseal separations, three (25 per cent.) 
of which had arrest of growth. In contrast, Zadek 20 reported five cases of 
separation of the epiphysis of the lower end of the radius, in patients aged 
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nine to thirteen years, of which two were operated upon and three were 
treated by closed reduction, and .none of them showed subsequent shortening. 

Considering the short period of time in which shortening can occur, 
McFarland 17 stated that definite shortening may occur within seven months 
subsequent to the injury. This is quite in agreement with what was found 
in Case I (scurvy with separation of the lower epiphysis of the tibia),' in 
which a shortening of .6 centimetre was observed in rontgenograms 226 days 
after the onset. This is the briefest period of time in which a decrease in 
length was observed. 



Fig. 2.— (Case IT.) Scurvy. Same patient as in Fig. i, but after thirty days of 
treatment. .Note both lower femoral epiphyses separated and large, heavy bony deposit 
extending upward along the shafts. 

There is some disagreement in the literature as to whether shortening may 
be expected. Speed 21 in 1916 had seen no cases of cessation of growth after 
a separation of the epihysis of a long bone but later did see such cases. 
Patterson 22 thinks that the danger of interference with growth has been ex- 
aggerated. Indeed, epipliyseolysis of the lower femur has been used as a 
corrective measure in genu valgum but Jones and Lovett 23 believe that in 
unskilful hands it is definitely dangerous. However, the above data show 
that shortening is quite common. Gold, 10 who concurs in this opinion, thinks 
that separation of the lower epiphysis of the femur is very often followed 
by premature ossification and cessation of growth. Willis 24 stated that a 
lesion of the upper epiphysis of the femur is always followed by a permanent 
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fusion of the epiphysis and consequent effect upon growth. This view, how- 
ever, is not substantiated by Case III of this, series which shows no evidence 
of the old injury in rontgenograms taken seven years and 192 days after the 
accident and has no shortening. 

The causes of the shortening have been attributed to various factors. In 
the upper extremity, Linser 10 mentions a case of separation of the upper 
epiphysis of the humerus with 14 centimetres of shortening because apposition 
was not good. However, poor apposition is not the only factor concerned be- 
cause in Case XIII (previously reported by Montgomery 25 ) the head of the 
radius was perfectly replaced at operation. This was confirmed post-opera- 
tively by rontgenogram, and yet there was 1 centimetre of shortening at the 
last examination (three years and thirty-six days after injury). Henderson 20 
thinks that shortening is due to inactivity of the growing centres. Haas 27 
is inclined to believe that a vascular disturbance is the cause of growth dis- 
turbance. However, the excellent work which he has done on epiphyseal 
transplantation in dogs does not absolutely prove that vascular disturbance 
is the only factor involved in shortening, because nerve injury has resulted in 
epiphyseal arrest of growth, and this factor was not excluded in his work. 
McFarland 17 thinks that the failure of growth is due to death of cartilage 
cells either from being crushed or from haemorrhage into them. He states 
that a lower radial epiphysis separation is less likely to be followed by shorten- 
ing than a lower tibial separation. In discussing the lower radial epiphysis 
he says that only when it is crushed does arrest of growth occur, but does 
not state how he arrived at this conclusion. He proved, however, that if one- 
half of the epiphysis of the lower tibia is injured, the injured portion may 
cease to grow, while the uninjured side continues, thus making a deformity. 

In addition to the above etiological factors, Kiittner 28 found that root 
and plexus paralysis in childhood caused decrease in the growth of bones. 
Lohr-Magdeburg 29 found shortening due to haemophilia and ischaemic con- 
tractures. Experimentally, he observed that in freezing the epiphyses in rats 
shortening ensued and that in freezing of the joints and epiphyses, more 
damage was done to the epiphyses than to the joints. 

The patients in this series were examined to determine whether the amount 
of displacement of the fragments, both before and after reduction, had any 
influence on shortening. Two patients (Cases VI and XIII), with upper 
radial epiphyseal separations, had the epiphyseal fragment turned at a right 
angle to the shaft. Although a perfect reduction was obtained, both had 
shortening at the last examination with the epiphysis of each showing osseous 
union to the shaft, but neither had deformity or impaired function. Case XI, 
who had 2.2 centimetres of displacement of the fragment before reduction, 
which was the second greatest amount of any in the series, obtained a perfect 
result in every respect, while Case IX, who had only .2 centimetre of dis- 
placement before reduction showed a shortening of .3 centimetre in a 
rontgeongram one year and 21 1 days after injury. After reduction, the 
fracture of Case XI still showed .5 centimetre displacement in rontgeno- 
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gram, yet no shortening developed. On the other hand, after reduction, 
Case XVII still had .5 centimetre displacement, and subsequently had 
shortening and premature ossification of the epiphysis to the shaft. . These 
observations show that displacement does not necessarily produce shortening 
and in cases where shortening has occurred, the amount of shortening does 
not depend upon the amount of displacement. Hence, no conclusion can be 
drawn as to whether shortening would or would not follow a separation with 
a stated amount of displacement of the fragments either before or after 
reduction. 

An increase in bone length, such as has been reported in some patients 



Fig. 3. — r Case II.) Scurvy. Appearance of the lower femoral epiphytes in alignment, 
one hundred <dxty-nine days after beginning treatment. Xote disappearance of the large 
bony deposits. 

with osteomyelitis (Speed 30 ) occurred in one patient (Case XII). The cause 
of this lengthening is not clear. The theory is offered that the injury may 
have stimulated the growth of epiphyseal cartilage cells to cause the increase 
in length of the bone. % 

(2) Premature ossification of the epiphysis to the diapliysis . — This ab- 
normal ossification, as described by Lbhr-Magdeburg, 29 Montgomery, 25 
Lapidus, 31 Gold, 10 and Kurlander, 32 occurred in three patients (16.7 per cent.) 
in this series. All of these had shortening, but other than this, none of them 
had any deformity. However, in four patients ( Cases I, V, IX, and XIV) 
m which there was shortening, the epiphyseal line was still present. It would 
seem that a certain amount of damage may be done to the epiphyseal cartilage 
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plate enough to cause shortening) and still be insufficient to cause ossifi- 
cation of the epiphysis to the shaft. 



Fig. 4. — (Case IV.) Capitellum humeri separation with fragment displaced laterally. Upper 

end of ulna is also fractured. 

Several theories have been offered to explain this premature ossification. 
Ferguson and Horworth , 33 and Haas 27 have suggested that the premature 
union of the growth centre is evidence of a circulatory disturbance. 



Fig. 5. — (Case IV.) Capitellum humeri separation thirty-seven days after injury. Note 
marked lateral displacement of the capitellum. 

Lapidus 31 stated that the premature disappearance of the epiphyseal carti- 
lage with complete union of the lesser trochanter to the shaft of the femur 
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as shown in rontgenograms takes place in about four months. The shortest 
period of time in which there was a premature disappearance of the epiphyseal 
cartilage in this group of cases, as seen in rontgenograms, was 154 days. This 
occurred in Case XVII, with a lower tibial epiphysis separation. 

(3) Deformity . — Only three patients had deformity other than shortening. 

Iti Case IV the capitellum humeri were separated (Figs. 4 and 5). This patient 
was treated by a closed reduction followed by a plaster bandage with the elbow in acute 
flexion. After removal of the bandage, massage and wet soaks were employed. After 
reduction, the displacement was 2.5 centimetres, but thirty-eight days later it was 3 
centimetres, indicating that the fragment had slipped while in the case. As extension and 
flexion of the elbow were quite limited one year and one hundred and forty-four days 
after the injury, an open operation was done in an attempt to nail the capitellum in place. 
However, it was found that when this was accomplished, flexion and extension were not 
improved, so the capitellum was excised and the ulnar nerve transplanted anteriorly to 
prevent its being pinched between the olecranon and the inner condyle. The joint is now 
somewhat flail, cubitus varus is present and when the elbow is flexed at an angle of 90°, 
pronation of the forearm can be carried out beyond the normal limit. Probably it would 
have been better to have made further attempts to align the fragments at the onset, 
perhaps by performing an open operation and suturing the periosteum with catgut. With 
this patient in mind, all possible means will be utilized in the future to secure proper 
alignment in capitellum separations. The seriousness of this lesion has been previously 
emphasized by Gold 8 who called attention to the incidence of cubitus varus resulting 
from it. 

The second patient (Case I) with deformity, suffered from scurvy and genu 
recurvatum and genu valgum resulted, as described above. The third patient (Case XII), 
who had epicondylus medialis humeri separation, had only a slight prominence of this 
region, which was not considered serious. However, Gold 9 had called attention to the 
fact that cubitus valgus may follow this lesion. 

Deformity is more prone to follow certain epiphyseal lesions. McFar- 
land 17 stated that progressive deformity is only present in a very small pro- 
portion of separations of the lower epiphysis of the radius, but that the reverse 
is true of the tibia. Harrenstein 15 and Hess 13 mentioned that coxa vara may , 
follow separation of the upper epiphysis of the femur. Friedrich 34 reported 
a case of coxa vara presumably from an epiphyseal disturbance which occurred 
fifty years previously, but it is difficult to understand how he arrived at the 
conclusion that it was an epiphyseal lesion which caused the coxa vara. 
Recently, Esau 35 stated that lower ulnar epiphysis injury may cause a very 
disabling deformity and suggested that this lesion may be the cause of Made- 
lung’s deformity. 

Other sequelse have been reported as following epiphyseal separations. 
Kurlander 32 reported three cases of separation of the lower femoral epiphysis, 
one of which was followed by gangrene necessitating amputation at the 
mid-thigh. 

Ankylosis was not observed in any case in this series. Cutler 30 reported 
five cases of separation of the lower femoral epiphysis, one of which was 
followed by a permanently stiff knee and another by external popliteal nerve 
paralysis. Eikenbary and LeCocq 37 reported ten case's of upper femoral 
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epiphysis separation with the following results : good, four ; poor, four, and 
excellent, two. Two patients were operated on and ankylosis occurred in both. 

Following epiphyseal separations, non-union seems to be more rare than 
after simple fracture of the shaft and no cases of non-union were observed 
in this series. Watson 18 stated definitely that there have been no cases of 
non-union following lower radial epiphysis separation. Poland, 12 quoting 
Hamilton, reported a patient with non-union five months after an injury 
which produced a separation of the epiphysis of the upper end of the 
humerus. However, this patient had had no treatment of any kind. 

(4) Arthritis . — There was only one case (Case IV) with arthritic 
changes. This occurred in the patient (Figs. 4 and 5) with capitellum 
separation who was treated by removal of the fragment, as described above. 
It is questionable whether some of the arthritis in this patient may not be due 
to operative interference or whether it is all due to absence of the capitellum. 
Also, this arthritis may become worse later on, as Madlener and Wienert 38 
examined patients for arthritis deformans following olecranon fracture and 
found that the longer the time since the injury, the more decided were the 
joint changes. 

It is difficult to decide in many cases of arthritis which have been pre- 
ceded by an epiphyseal separation, just how much the separation contributed 
to the arthritis. Friedrich 34 believes that the greater percentage of arthritis 
deformans of the hip is the result of early hip disease of some type. How- 
ever, the case of arthritis of the upper end of the humerus due to an epiphyseal 
injury in a man seventy-four years old, reported by Nussbaum, 30 is open to 
question, because it would seem difficult to decide what the etiological factor 
was in a case of so long duration. 

(5) Perthes’ disease, cyst formation, etc . — There were no patients in this 
series in which Perthes’ disease, as described by Driver, 40 or cyst formation, as 
described by Muller, 41 occurred. Nussbaum 42 reported cases of chondroma 
and osteitis fibrosa probably due to separation of the upper epiphysis of the 
femur, but Walter 43 casts some doubt on this assumption. 

(6) Function . — Only two patients had poor function. One of these 
(Case III), with a separation of the upper epiphysis of the femur, had pain 
on jumping. An examination of this patient showed no apparent cause for 
the poor function. Rontgenograms taken after reduction showed a perfect 
apposition of the fragments and rontgenograms taken seven and one-half 
years later showed nothing abnormal. Apparently, this case does not sub- 
stantiate the hypothesis of Field, 2 who, in discussing this particular lesion, 
stated : “A return to perfect function, one would surmise, would follow a 
complete and accurate reduction with efficient after-treatment.” 

The other patient (Case IV), with a capitellum humeri separation, had a 
flail elbow, as described above. Possibly, the poor result in this patient might 
have occurred without the removal of the capitellum. However, it is more 
likely that removal of the capitellum led to the poor result. The operation 
should not be undertaken in a child before epiphyseal growth has ceased, 
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without due consideration of a probable subsequent deformity and loss of 
function. 

In this series one patient showed then slight impaired function from no 
apparent cause and another showed marked loss of function probably from 
injudicious treatment. It would seem from this that function is not com- 
monly interfered with, following epiphyseal separation. 

Scurvy . — A further word should be added in regard to the treatment of 
the two patients with scurvy. (Figs, i, 2, and 3.) Hess 13 has suggested that 
splints be applied to patients suffering from scurvy with epiphyseal separa- 
tions, but no mechanical appliance was used in the treatment of these two 
patients. During the active stage of the disease, they were kept lying fiat 
in bed, given anti-scorbutic diet, viosterol, sun baths, and cod-liver oil. Frac- 
tures in scurvy apparently heal quite readily, since Roegholt 44 found that in 
guinea-pigs affected with scorbutus, fractures began to show healing in 
rontgenograms five days after vitamin C administration. 

The result was poor in one patient but excellent in the other. Case I, at 
the last examination (226 days after the onset), had genu valgum with 6 
millimetres of shortening by external measurements and 5 millimetres in the 
rontgenogram. Better results might have been obtained if a plaster fixation 
bandage or other appliance had been used. The other patient with scurvy 
(Case II) also suffered with cretinism. In addition to the above medication 
she received desiccated thyroid. At the last examination (224 days after 
the first examination), she had recovered from the scurvy and rontgenograms 
showed the previously separated epiphyses to be normal. 

Factors to be considered in the prognosis . — Different factors must be 
considered when the various epiphyses are separated. These include the 
particular epiphysis involved, the age of the patient, and the amount of dis- 
placement of the fragments. 

The particular epiphysis involved must be considered in the prognosis 
because separations of some epiphyses seem to be more important than others. 
AVatson 18 and Speed 45 stated that the epiphysis toward which the nutrient 
artery points usually unites with the shaft first. One exception to this rule 
is the fibula, as pointed out by Speed 43 and Harbin and Zollinger. 40 Watson 18 
stated that the greatest longitudinal growth is produced by the epiphysis 
which unites last. 

One would suspect, other conditions being the same, that the greatest 
amount of shortening would follow separation of the epiphysis which unites 
last, but this was not confirmed by an analysis of Table I. Comparisons can 
be made with only two bones, the femur and radius. There were two patients 
with lower femoral epiphyseal separations and one with upper, but none of 
them had shortening. There were five patients with lower radial separations 
none of whom had shortening as one would expect, but there were three of 
upper radial separations, two of which had 1 and 2 centimetres of shortening, 
respectively. It is clearly seen, however, that this number is too small to 
form any definite conclusions. 
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Griswold 47 thought that separation of the lower epiphysis of the femur 
should be treated by early motion and he treated such a case with complete 
motion of the femur within seventeen days after reduction and an examina- 
tion 309 days after the injury showed an excellent result. 

The age of the patient is naturally important because the younger the 
individual, the greater is the risk of shortening and deformity. For instance, 
one would consider that more shortening would occur in a separation of the 
lower epiphysis of the tibia which occurred at the age of one and one-half 
years (one year after the epiphysis forms) than one which occurred at the 
age of seventeen years (one year before it closes). 

The amount of displacement of the fragments, both before and after 
reduction, according to some authors, must be given due consideration in 
estimating the prognosis. However, as stated above, no definite conclusions 
in this respect could be drawn from this series. One is at a loss to say exactly 
how many millimetres the epiphysis must be displaced as measured in the 
rontgenograms before operative interference should be undertaken. The ques- 
tion of whether a separation in any individual instance is to be treated by 
closed reduction or open operation is often difficult to decide. It has been 
suggested by Linser, 10 Conwell, 48 and Roberts 11 that better results may be 
expected when apposition is good. This is in agreement with Speed 21 who 
stated that a perfect reduction of an epiphyseal separation gives a correspond- 
ingly good prognosis, but this is not substantiated by the result in Case XIII, 
who had perfect alignment, as seen in rontgenograms taken after reduction, 
and yet had 1 centimetre of shortening. However, this patient was operated 
upon and the operative trauma may have tended to negative the result. 

Judging from the results in this series, open operation is to be avoided if 
it is possible to obtain a reduction of the fragments otherwise, as none of the 
five patients operated on had perfect results. Cutler 30 and Eikenbary and 
LeCocq 37 had similar experiences. On the other hand, Zadek 20 who operated 
on two patients with separations of the lower epiphyses of the radius had 
very satisfactory results. 

Foreign material placed in the region of the epiphysis should be avoided 
if possible because of growth interference. If used, it should be of an 
absorbable nature by preference, or if non-absorbable material is used, it 
should be removed after the callus becomes hard enough to maintain the posi- 
tion of the fragments. A very good method for holding the fragments in 
position is to suture them with twenty- or thirty-day Ho. 3 or 4 catgut, used 
double if necessary. This is better than kangaroo tendon which is more likely 
to lead to a suture sinus. 

The degree of periosteal separation may be a factor in the prognosis, since 
Poland 12 stated that the periosteum is the most important element in the pro- 
duction of the callus. If so, the conclusion may be drawn that the more the 
periosteum is separated, the greater will be the disturbance of the epiphysis. 
However, it would be difficult to estimate the degree of periosteal separation 
in any given case. Lapidus 31 believes that the periosteum is only slightly 
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stretched in separation of the epiphysis of the lesser trochanter of the femur 
and that the repair in these cases is so good that operation is not indicated. 
The results obtained by Vadsten 49 with the closed method in separations of 
the lesser trochanter tend to substantiate this belief. 

Summary . — Eighteen patients with nineteen epiphyseal separations were 
examined from seventy- four days to seven years and 192 days following the 
epiphysis separation. Sixteen of these separations were due to trauma and 
three to scurvy. Eleven patients were treated conservatively by closed re- 
duction. Of these, one had shortening and one had lengthening as measured 
in rontgenogram, two had osseous union of the epiphysis to the shaft, one 
had deformity and one had poor function, but none had arthritis. Two 
patients with three epiphyseal separations due to scurvy were treated by 
simple rest in bed without splints but were given anti-scorbutic food and 
medication. One had shortening and deformity, but in neither was there 
osseous union of the epiphysis to the shaft, impaired function, or arthritis. 
Five patients were treated by open operation. All of these had subsequent 
shortening as measured in rontgenograms and four showed shortening by ex- 
ternal measurements ; one had osseous union of the epiphysis to the shaft ; 
and one after removal of the epiphysis had a resulting deformity, poor func- 
tion, and arthritis. 

Open operation is to be avoided if the fragments can be approximated 
otherwise. Judging from the results obtained in this series, open operation 
should be done only when absolutely necessary, as it seems to cause a poor 
result. 

The outlook in regard to deformity and function seems to differ in the 
various epiphyses. The poorest results seem to follow epiphyseal separations 
of the capitellum humeri, epicondylus medialis humeri, upper and lower femur, 
lower tibia, upper humerus, lower radius, and lower ulna. There were only 
three patients with deformity (capitellum, epicondylus medialis humeri, and 
lower femoral epiphysis separations) and two with poor function (capitellum 
and upper femoral epiphysis separations). In one patient with a separation 
of the lower tibial epiphysis deformity will probably occur in a few years, 
because there is now bony ossification to the shaft at the median aspect and 
the patient is only twelve years old. This epiphysis normally closes at the age 
of eighteen years. 

All the cosmetic changes were due to shortening and deformity. In only 
two patients (metacarpal and phalanx of finger separations) was there enough 
shortening to produce any bad cosmetic effect, and in only three patients 
(lower femoral, capitellum, and median epicondyle separations) was there a 
deformity, other than shortening, causing a poor cosmetic result. 

Although it might be expected that the greatest amount of shortening 
would occur in injuries to the epiphysis which unites last in any particular 
bone, no conclusion could be drawn in regard to this matter from the observa- 
tions made on this group of patients. 

The amount of separation of the fragments as measured in the rontgeno- 
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gram, either before or after an attempt at alignment, is apparently of no 
prognostic value as to possible sequelae. The essential factor is undoubtedly 
concerned with the integrity of the epiphysis. At the present time there do 
not seem to be any evident criteria by which this can be determined. 
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FRACTURES OF THE HEAD AND NECK OF THE RADIUS 

By John V. Bohrer, MD. 
of New York, N. Y. 


The frequency of fracture of the proximal end of the radius, as com- 
pared with other fractures about the elbow, is approximately 3 per cen t. 
It is, therefore, not a rare fracture; neither is it a common one. There have 
been 420 fractures about the elbow admitted to the Children’s Fracture Clinic 
at Bellevue Hospital in the past ten years. Of this number only fourteen 
were of the proximal end of the radius. 

This fracture is caused by both direct and indirect violence. In children 
it is about equally divided, while in adults direct violence is more common. 

Diagnosis, as a rule, is quite simple. There is a history of either direct 
or indirect violence. The physical findings are: A swellin g about the elbow, 
point tendernes s over the head of the radius, normal relationship of the 
epicondyles and olecranon; crepitus is not usually present. The arm is held 
in partial flexion and semipronation. Motion about the elbow in any direc- 
tion is painfu l. This is especially true of rotation. (Usually flexion and 
extension are not painful except in extreme position.) If the forearm is 
passively rotated, the head of the radius does not rotate with it. Pain and 
swelling over the dorsum of the hand frequently occur. 

By careful examination one can usually make an accurate diagnosis ; but 
the final and definite d iagnosis must depend upon X-ray exam ination. X-ray 
pictures taken in two planes will determine the presence of and the particular 
type of fracture. 

For purposes of treatment these fractures may be divided into three 
groups. The First Group . — Includes simple fractures without displacement 
of the fragments. It is generally agreed that this type of fracture should 
be .treated conservatively . The arm is placed in moderate flexion with the 
hand in complete supination, in a posterior molded plaster splint, and held 
in this position for two weeks. This splint should be removed at intervals 
and active motion instituted, then replaced. At the end of two weeks the 
splint is permanently removed. The elbow is then baked and massaged. 
If so treated the results are universally good. 

The Second Group . — Includes simple fractures with displac ement of 
fragments, where the orbicular ligament is not badly damaged and where 
the fracture line does not involve the articular surface. These fractures 
should be operated at once, the fragment replaced in its normal position and 
held there by suture of the ligaments and muscles, or by the use of a band of 
fascia lata. The forearm must then be so placed as to best maintain this 
position, which can usually be accomplished by moderate flexion and semi- 
pronation. With the arm firmly held in this position by an assistant, the 
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wound is dosed and a posterior molded plaster splint applied. The treatment 
then followed is the same as that given the cases in Group One. 

The Third Group . — Is composed largely of the comminuted and badly 
displaced fractures which cannot be satisfactorily replaced. Resection of 
the head in these cases is imperative. A chip fracture of the head, which 
does not rotate in the lesser sigmoid cavity of the ulna, i.e., a small lateral 
fragment, may be dealt with by simple removal and repairing of the orbicular 
ligament. 

The growth of bone in children, which is usually a great adjunct and 
which in most fractures may be relied upon to correct deformity, cannot be 
depended upon to the same degree in fractures of the upper end of the 
radius. It has been a source of great disappointment to us to find a marked 
tendency to proliferative periostitis in both operated and non-operated cases, 
with a resultant synostosis between the radius and ulna. The immediate 
post-operative results usually are very good; flexion and extension readily 
return to normal. Rotation, which is a most important function of the elbow- 
joint, is also satisfactorily restored. In some of these cases the follow-up 
shows a gradual thickening of the proximal end of the radius, beginning as 
a productive periostitis, causing a gradual loss of rotation which finally 
becomes complete and due, of course, to a synostosis of the radius and ulna. 
This condition is not easily 1 ' corrected, as was shown by one of our earlier 
cases in which the callus, together with the involved upper third of the radius, 
was carefully resected. Full rotation was restored only to be again completely 
lost by reformation of the resected portion and more callus, causing a recur- 
rence of the synostosis. 

In judging end : results_in fractures of the head and neck of the radius, 
there are four major considerations, viz: (i) Pain. (2) S tabilit y of the 
elbow-joint. (3) Functjon. (4) Anatomical de formi ty. All, of course, 
are interrelated, especially pain and stability. Pain is, however, the greatest 
disability from the patient’s point of view. It is usually in direct proportion 
to instability, so in choosing the type of treatment for a given fracture, these 
two considerations must receive the greatest attention. 

Function . — Since the head of the radius enters into t wo distinct joints, 
it naturally co ntrib utes to both functions, viz.: flexion and extension and 
supination, and pronation of the forearm. Fortunately, in fracture of the 
head and neck of the radius, flexion and extension are seldom limited. How- 
ever, it occasionally occurs from excess callus or the formation of a loose 
body which locks the joint and prevents this function. Rotation, on the 
contrary, a most useful movement, is where we find most of our loss of 
function. This is usually due to synostosis of the radius and ulna, in the 
region of the fracture. It is most difficult to prevent and, indeed, in some 
cases that have a tendency to prolific callus formation, it is impossible. In 
order to avoid this disturbance, where open operation is done, extreme care 
should be exercised to remove all spi cules of bone and shreds of periosteum. 
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The e nd of _ the.. r adius should be s moothed off and the orbicular ligamen t 
caret ully repaired . 

In spite of these precautions, synostosis, with complete loss of rotation, 
occurred in 50 per cent, of the children operated upon for removal of the 
head of the radius. In none of these cases could a satisfactory replacement 
be accomplished. It is, however, surprising how this loss of function is 
compensated by the rotators of the arm and scapular muscles. 

Anatomical deformity is, fortunately, not very great in this fracture. An 
increased carrying angle of the forearm is always found and is practically 
the only deformity. 

In operated cases the prognosis cannot be made from inspection of the 
histories and operative findings, since very similar cases give opposite results. 
For instance, “G. Y.,” a girl of six, had a minimum of trauma. She fell 
while roller-skating. She was operated promptly by Bohrer, who used the 
same technic and same post-operative treatment as in the case of “J. S.,” a 
girl of nine, who also fell while roller-skating. The X-ray pictures were 
quite comparable in the two cases, yet in “G. Y.” the radius- and ulna became 
synostosed and she lost her rotation, while “J. S.” resulted in normal restora- 
tion of function. 

This is also true in cases operated by Beekman. “W. D.,” a boy aged 
ten years, operated seven days after the accident, resulted in normal restora- 
tion of function; while “R. M.,” a boy of ten, operated ten days after the 
accident, resulted in synostosis of the radius and ulna. 

From observation of these reported cases over a prolonged period of time 
and a review of the literature, I have come to the following conclusions: 

(1) Fracture of the head and neck of the radius, in children, should be 
treated conservatively unless there is marked displacement of the fragment. 

(2) In cases of marked displacement of the fragment, early operation with 
replacement of the fragment is preferable to resection. 

(3) If resection is done, about 50 per cent, will develop synostosis of 
the radius and ulna in the resected area. This synostosis occurs several 
months after operation. 

(4) In resected cases a stable, non-painful joint may be expected. 

(5) Flexion and extension are seldom limited. 

(6) In resected cases an increased carrying angle always develops, 
apparently from a lack of growth at the proximal end of the radius. 

(7) In adults: Simple fracture with displacement, even if the fracture 
line involves the articular surface, should be treated conservatively. 

(8) In operative cases resection of the entire head of the radius is the 
operation of choice. A stable, non-painful joint, without loss of function, 
may usually be expected. 

SUMMARY AND ANALYSIS OF CASES 

(1) Of twenty cases which form the basis of this report, twelve were 
treated conservatively. Those with slight displacement have excellent results. 
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Those with marked displacement have loss of rotation and some loss of 
flexion and extension. 

(2) Of the children’s cases, five were operated for resection of the head 
of the radius. Two recovered full function permanently ; three had complete 
function when discharged from the hospital, but over a period of several 
months, rotation was lost from productive periostitis followed by synostosis 
of the radius and ulna. 

(3) Of the children’s cases nine were treated conservatively. Three of 
these had severe injuries with displacement or comminution of the head of 
the radius ; two became synostosed with loss of rotation ; one recovered com- 
plete function. The remaining six, with slight trauma, recovered complete 
function. 

(4) One adult case, operated for resection of the head of the radius, 
resulted in complete restoration of function. Another adult case, where 
replacement of the fragment was done, resulted in loss of rotation and 20 
per cent, loss of flexion and extension. 

(5) Of the adult cases, four were treated conservatively. Three recov- 
ered complete function; while the fourth, whose fracture involved the joint 
surface, has limited motion in all directions. 

Literature. — There is considerable difference of opinion among authors 
on the advisability of treating this fracture operatively or conservatively. 

Culp 2 reports four cases, all adults, in which the fractured head of the radius was 
removed. There was complete restoration of function, with minimum loss of time. 

The conclusions of Key’s 3 excellent paper are : “Certain fractures of the upper end 
of the radius should be treated conservatively, others should be treated by immediate 
operation with either removal or replacement of the head, and others should be treated 
expectantly and the head removed later if necessary. In children, the displaced head 
of the radius can be replaced by open operation and a practically normal elbow and 
forearm may be expected. 

“After early removal of the head of the radius, a satisfactory but not a normal 
elbow and forearm may be expected. 

“Traumatic arthritis is the result of function in a disorganized joint, and late 
removal of the head of the radius after the arthritis has developed will not as a rule 
cure the arthritis.” 

E. Lassen,* of Copenhagen, believes in conservatism. He reported seventy-one cases. 
Sixty-three were treated conservatively. Subsequent examinations were done in fifty- 
seven cases, including the eight operative cases. Thirty-one of the fifty-seven were good 
functional results; moderately good in fourteen, and poor in four. (The operative cases 
did not give good results.) Open operation was used only in grave fractures and, with 
but a single exception, was performed at a late date. 

Pfab n reports fifty cases. Direct violence in twenty-nine ; indirect violence in 
twenty-one. Only in those cases where the injury was less severe did he get a perfect 
result. 

He resected eight cases, in three of which there was complete restoration of function. 

Philips and Gallard 0 report five cases of fracture of the neck of the radius, in which 
the Rontgen-ray examination revealed: “A fracture involving the posterolateral corner 
of the proximal juxta epiphyseal portion of the diaphysis of the right radius, the fracture 
entering the epiphyseal line, thus chipping off a pyramidal piece of bone measuring about 
one-half inch on a side.” Apposition of the fragments was perfect except in one case. 
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All were treated conservatively with the arm held in Jones’ position. Each case resulted 
in complete recovery of function. 

Bolder 7 states : “If the head of the radius is fissured in its long axis, or is broken off 
without any displacement, it is treated by the application of a plaster bandage which 
is left on for four weeks, and in the same manner as the fractures of the olecranon. 
If the head is splintered and the fragments are displaced, or when the head is broken 
and dislocated, it is very seldom possible to obtain a good position. The rotations of 
the forearm are either quite limited or disappear altogether. In these cases, it is therefore 
best to remove the head. The incision is made on the lateral side but should not reach 
too far anteriorly, because small branches of the radial nerve are apt to be injured. A 
plaster case is given for two weeks.” 

Scudder 9 states that in fractures of the head and neck of the radius, in children: 
“The elbow should be placed in the acutely flexed position with forearm in complete 
supination after manipulative pressure and traction on forearm. Usually after ten days 
guarded painless motion may be begun and along with massage will succeed in securing 
almost perfect function of the joint.” 

In adults : “Excepting in linear fractures without much if any displacement, a com- 
plete removal of the head of the radius immediately after the injury should be done. 
All fragments should be carefully removed. Avoid injury to the joint capsule and 
synovial membrane. Keep the annular ligament intact. Close the wound tight. In 
about a week or less begin active guarded movements. 

“In operating, the fragments of bone should be removed, and when the exact condi- 
tions are seen a complete resection of the head of the radius done. Operation is indi- 
cated with a complicating irreducible dislocation of radius or ulna or both. 

“Gentle massage and passive motion and attempts at active motion should, within 
four to eight- weeks, result in approximately normal elbow movements.” 
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END-RESULTS OF CARPAL-SCAPHOID FRACTURES 
By Leeman E. Snodgrass, M.D. 

OF PHILADELPHIA, Pa. 

rnOM THE SURGICAL DISPENSARY OF THE EPISCOPAL HOSPITAL 

The subject of this paper is a study of end-results of fracture of the 
carpal scaphoid, together with some remarks on the incidence of the fracture 
and on the probable manner of its production. This work takes origin in an 
analysis of case reports (with a study of the X-ray films and end-result ex- 
aminations) in the Surgical Dispensary of the Episcopal Hospital of Phila- 
delphia; from a dissecting-room study of the anatomy involved; and from a 
partial review of the literature. 

The cross-index file in the Rontgen-ray department of this hospital for 
an approximate five-year period (January 19, 1925 to September 2, 1930), 
contains 125 instances of fracture of the carpal scaphoid. In about the same 
period of time, the following conditions were noted : 


Fracture of the phalanges 716 cases 

Fracture of the metacarpals 564 cases 

Fracture of the os magnum .... 2 cases 

Fracture of the pisiform 3 cases 

Fracture of the semilunar 12 cases 

Fracture of the trapezium 3 cases 

Fracture of the trapezoid 1 case 


Luxation of the semilunar 19 cases 

Luxation of the os magnum 1 case 

Luxation of the scaphoid 1 case 

Subluxation distal row of carpus. 1 case 

Luxation of the wrist 9 cases 

Kienboch’s disease lease 

Osteomyelitis of the carpus 2 cases 


These figures place fracture of the carpal scaphoid third in order of frequency 
in fractures of the bones of the hand and wrist and demonstrate again that 
congenital anomalies, new growths and infections involving the bone in this 
region are rare. 

The 107 cases of fracture of the carpal scaphoid used in this study, con- 
secutive so far as it was possible to have them so, included ninety-five males 
and twelve females. Table I summarizes this group of cases which included 
those with and without follow-up study. 

In forty-six of the 107 cases, an end-result study was impossible. In the 
remaining sixty-one patients, the final result was known, and in forty-eight 
of these, end-result X-ray films were available for study. The interval in 
the follow-up was above six years in seven ; six years in eight ; five years in 
three ; four years in ten ; three years in six ; two years in fifteen and one year 
and under in twelve. 

The end-results were classified as good, moderately good and poor. A 
good result was regarded as one in which all movements were normal, the 
gup had good power and there was no pain; a moderately good result was 
legal ded as one having some pain hut a good grip and normal movement, 
and a poor result was signified by pain of a more definite character, a limita- 
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Table I 

toy Cases of Fracture of the Carpal Scaphoid ( Ninety-jive Males and Twelve Females ) 


Causes of Fracture 
(Aside from a Fall on 
Operative Old the Outstretched Hand 

Aget Cases Cases to a Standing Level) Associated Injuries Site of Fracture* 


Age 10 1 

5 (ail 

16 

j struck on wrist by 

8 dislocations of semi- 

2nd decade 24 

from the 

(more 

hammer 

lunar (all volar) 

3rd decade 32 

group of 

than 

1 struck on wrist with 

1 fracture of semilunar 

4th decade 30 

old cases) 

two 

iron bar while hand 

(not dislocated) 

5th decade 7 


weeks) 

was in midair 

1 dislocation of distal 

6th decade 7 



2 crushing injuries 

carpal row 




2 fell from motor trucks 

5 fractures of distal end 




2 from backfire in 

of radius (3 of which 




cranking an engine 

were comminuted) 




1 from lifting a heavy 

i chauffeur’s fracture 




object 

1 incomplete fracture 




8 fell a distance equal 

of radial head 




to or exceeding their 

i Colies’ fracture 




height 

1 fracture of the cun- 
eiform 

1 fracture of proximal 





end of first metacar- 


/ 



pal 


I fracture of ulnar sty- 
loid 


I compound fracture 
both bones of fore- 
arm at the junction 
of the middle and 
lower thirds with a 
sprain fracture of the 
ulnar styloid and the 
cuneiform 


73 middle of bone (all 
transverse) (7 in- 
complete) 

7 distal end (5 in re- 
gion of tuberosity 
and 2 through distal 
radial comer) 

2 in proximal end 

2 along posterior bor- 
der 

4 comminuted 
6 had fragments dis- 
located (in every 
case in volar direc- 
tion) 

2 had two fractures 
in bone (one in mid- 
dle and one in dis- 
tal end in each case) 


* The site of fracture in the bone is given in the above tabulation in those cases where the film was at hand 
or where the X-ray report stated definitely the location of the fracture. 

t Age is given in Tables I and II at time of fracture and when definitely known. 

tion of movement in the wrist-joint, and a weakened grip. With this classi- 
fication in mind, forty were found to be good results, ten were moderately 
good and eleven were poor. This group is summarized in Table II. 

The two patients with comminuted fractures who fell in the end-result 
group obtained a good result, one with operation and one without. In two 
fractures with displacement of fragments, in each case the distal fragment 
being the one displaced, the result was good, but the end-result X-ray film 
showed slight deformity of the scaphoid in one. The seven patients with 
fracture in the distal end and the two with fractures along the posterior 
border had good results. Unfortunately, the two patients with fractures 
in the proximal end and with two separate fractures in each bone belonged 
to the group of cases without end-result study. Four of the seven cases with 
incomplete fractures were in the end-result group and all showed an excellent 
result clinically, and by X-ray examination. 

There were no bipartite scaphoids found in this series, nor was a single 
case of cavity formation found. Likewise, there were no instances of ex- 
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Table II 

End-Results in Sixty-one Patients with Fractured Carpal Scaphoid 



Ages in Years 

Patients 

Operated 

on 

Old Fractures 
(of More Than 2 
Weeks’ Duration) 

Associated Injuries 

Good 

Total = 40 

2nd decade = 13 
3rd decade = 11 
4th decade = 9 
5th decade = 6 
6th decade = 1 

2 

5 

Three volar dislocations of 
semilunar 

One fracture of distal end 
of semilunar 

One sprain fracture of ul- 
nar styloid 

Mod. 

Good 

Total = 10 

14, 20,21,25,27, 
29, 38, 48, 50. 
and 51 years, re- 
spectively 


4 

One compound fracture of 
both bones of forearm with 
a fracture of ulnar styloid 
and cuneiform bone 

One sprain fracture of 
lower posterior border of 
radius 

Poor 

Total = 11 

17, 18, 18, 19,21, 
21,23,33,36, 39, 
and 67* respec- 
tively 

3 

6 

Two volar dislocations of 
the semilunar 


* The 67 -yr.-old patient was fractured an unknown number of years previously. 


trinsic synostosis to the articular margin of the radius as described by 
Bizarro . 2 The increased percentage of associated injuries in the poor and 
moderately good result groups was thought to be significant only of the in- 
creased force which acted. 

In discussing this series of fractures, it can be pointed out that fracture of 
the carpal scaphoid is a fracture occurring in the first half of life and that 
it is comparatively rare above the age of fifty. The statement sometimes 
made that age has little to do with the prognosis in this type of fracture does 
not convey all of the truth. 

The question of correlation between the clinical end-result and the end-result X-ray 
film has been mentioned in the literature and it is answered in the negative in the case 
of the patient, V. G., aged thirty-nine years, having a three-year-interval follow-up. 
At the age of thirty-six years, this man fell to the ground and sustained what was diag- 
nosed as a slight subperiosteal fracture of the scaphoid. His end-result X-ray film, 
taken in August, 1931, showed an excellent result with no sign of the previous fracture, 
but on clinical examination, crepitus could be felt in this wrist and there was some 
weakness in his grip. This case, however, is the only one classed as a poor result in 
which the X-ray findings were not what one would expect to find with opinion based 
011 tfi e clinical examination. 

. S r °up of moderately good results, one man, F. T., aged fifty-seven, showed non- 

union with arthritis on X-ray examination but his grip was powerful, and radial deviation 
and flexion and extension only slightly limited, six years after the fracture. Another 
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patient, S. B., aged twenty-eight years, fourteen months after fracture, showed an excel- 
lent union in the X-ray film with no line of fracture visible, but on clinical examination 
extreme dorsiflexion was painful. 

In the group of good results, a patient, H. S., aged thirty-one years, after two and 
one-half years’ interval, showed a good clinical result but the X-ray film showed non- 
union without arthritis. A patient, R. L., aged twenty-six years, after a three-year interval 
since fracture showed a good clinical result, but X-ray examination revealed an un- 
united fracture with considerable atrophy of fragments. There were two patients classi- 
fied as good results in spite of the fact that they had very slight pain when using the 
wrist in a certain fashion; one complained that he felt pain when he walked on his 
hands and the other had pain only in pitching a baseball. The above-mentioned cases 
taken from each of the three end-result groups seem to indicate an occasional discrepancy 
between the end-result clinical and Rontgen examinations. 

The rarefaction of the scaphoid and other carpal bones following this fracture may 
be due, in part, to the direct injury, and, in part, to the atrophy of disuse caused by the 
pain on movement or to the splint used in the course of treatment. This brings us to 
a very live question which is involved in any study such as this, i.e., Is traumatic arthritis 
an example of hypertrophic or atrophic arthritis? A patient, E. F., fell at the age of 
fourteen years and sprained his wrist. Nineteen years later, at the age of thirty-three 
years, he came to the Dispensary complaining of pain in his wrist. Qinical examination 
showed some limitation of movement in all directions in the wrist with slight grating. 
The X-ray examination showed non-union in an old fracture of the carpal scaphoid 
with hypertrophic osteoarthritis of the distal border of the radius. Another patient, 
J. G., aged eighteen years, fell two years and seven months before, and sustained a 
transverse fracture in the middle of the scaphoid bone with volar dislocation of the 
semilunar. He was operated on five months after the injury and one-half of the scaphoid 
and the semilunar were removed. His last clinical examination (1931) showed limitation 
of dorsiflexion and of radial and ulnar deviation, with some weakness of the grip, and 
with a complaint of pain in bad weather. Rontgen examination showed traumatic 
arthritis of the wrist with lipping. In these two patients, one sees the development 
in young adult life of a disease ordinarily found in older individuals. In all other 
cases in this series showing signs of arthritis, the findings were those of the atrophic 
type, i.e., with limitation of motion and rarefaction, loss of sharp bone outline, and 
absence of lipping in the rontgen examination. 

One might think of the wrist-joint as being functionally older than many other 
joints in the body for it is nearly always in motion in our waking hours. A. W. 
Meyer 7 - 8 > 0 has written very interestingly of use degeneration in normal joint cartilage. 
This idea of the individuality of joints seems to gain support from studies by D. H. 
Kling“ on the Nature and Origin of Synovial Fluid, who wrote: “The development of 
the membrane and of the fluid is different in various joints. The secretory element is 
best developed in the knee-joint and less well developed in the wrist and tarsal joints. 
The primary response to inflammation and irritation of the knee is, therefore, effusion; 
that of the wrist, infiltration and pannus formation.” 

The treatment of recent cases (two weeks old or less) in this series, has 
been by a straight volar splint from the base of the fingers to the elbow for 
not less than five weeks and longer if necessary. The splint is reapplied 
once a week. Berlin 1 dissected sixty wrists and thought that some of the 
flexor tendons with the transverse carpal ligament acted as a sling to hold 
the fragments of the scaphoid in closer apposition in moderate dorsiflexion, 
and that the attachment of the dorsal carpal ligament to the proximal two- 
thirds of the dorsal surface of the scaphoid made any other position but 
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dorsiflexion illogical. He advocated dorsal flexion to about 40 to 50 degrees 
with slight radial deviation Bohler 3 also advised dorsal flexion, using a 
dorsal plaster splint, and he is very optimistic over the prognosis even in 
old cases when this treatment is continued for a longer period. Speed 10 advo- 
cated a position midway between flexion and extension. 

Hosford 5 reported nine good results out of twenty-six fractures and Bur- 
nett 4 reported seventeen good results ; thirteen fair, and seven poor. Both 
of these men used the dorsiflexed position. If a stiff wrist is anticipated, 
dorsiflexion seems to be the position of choice for splinting. In many of the 
old cases in adults, it should be remembered that one is dealing with an 
arthritis and while operation may be performed in the older cases, and 
seems to be indicated early in those cases with displaced fragments, the 
prognosis should be guarded. 

The opinion may be ventured that fracture of the carpal scaphoid without 
displacement, in which splinting is instituted within a few days and continued 
for a period of from five to eight weeks, warrants an optimistic prognosis; 
certainly as optimistic as for intra-articular fracture elsewhere in the body. 

A SUGGESTED MECHANISM IN THE FRACTURE OF THE CARPAL SCAPHOID 

This discussion is concerned with the production of fracture of the carpal 
scaphoid in the ordinary manner, which is by a fall on the hand or by back- 
fire in cranking an engine. Forced hyperextension of the wrist is not con- 
sidered here because it is probably not of common occurrence in falls on the 
hand. The weight of the body in the average fall is received on the muscular 
volar-superior surface of the hand. This statement is supported by two 
observations, the first of which is found in the occasional clear history of a 
fall forward on the hand where forced hyperextension would be unlikely; 
secondly, it seems reasonable to assume that the very capable protective 
mechanism which exists proximal to the wrist in the shoulder, elbow and 
proximal radio-ulnar articulations would be utilized to the limit before hyper- 
extension occurred. In the shoulder- joint, this is composed of a possible 135 
degrees of rotation of the trunk around the head of the humerus, combined 
with circumduction of 360 degrees, when the position of the hand is fixed 
and the radius and ulna are fixed on the humerus. After the force of the 
fall is taken up in the hand, the elbow-joint may relax, allowing the body 
to roll forward or backward of the coronal plane to the ground. Moreover, 
when the trunk is fixed on the head of the humerus, the humerus may still 
rotate 180 degrees around the head of the radius, and any or all of these 
movements may take place together. 

The wrist-joint, of which the scaphoid forms somewhat less than half of 
the distal articular surface, is a biaxial diarthrosis allowing flexion and exten- 
sion of about 50 and 75 degrees, and ulnar and radial deviation of about 40 
and 25 degrees, respectively. Full ulnar and radial deviations, present only 
when the wrist-joint is in 180 degrees extension, become progressively less 
as the wrist goes into extension, until they are absent in hyperextension. 
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This is readily understood when it is remembered that the axis of rotation 
in ulnar and radial deviation is an antero-posterior line through the centre 
of the carpus, when the wrist is at 180 degrees extension, but which would 
change to a superior-inferior line through the centre of the carpus, were 
rotation possible when the wrist was hyperextended. But this is not the case, 
and if it were, then rotation in the wrist would be possible in three planes 
instead of two as it normally is, and the wrist would thereby become an 
enarthrosis with the movement polyaxial. This may be checked on the 
cadaver by taking the forearm, disarticulated at the elbow, with the hand 
fixed in radial or ulnar deviation, and gradually bringing the proximal end 
of the specimen up from a position of 180 degrees extension into hyper- 
extension. While using all possible force to press down on the proximal 
end of the radius and, at the same time, attempting to hold it over into either 
ulnar or radial deviation, it will be found that the radius is rotated from 
distally, in the radiocarpal articulation, out of deviation into the mid-position. 
Again, with the forearm disarticulated at the elbow, the body weight of the 
investigator was thrown forcefully against the proximal end of the radius, 
with the hand fixed in radial deviation and -as much extension as the deviation 
would allow. The result was a fracture of the radial styloid. 

In the disarticulated specimen of the wrist-joint, it is apparent that the 
articulating surface of the joint is longer than it is wide; that it is incongruent 
in any other position except the one ; and that in hyperextension it is locked 
in this position by the overhanging anterior lip of the articular surface of the 
radius. Furthermore, the flexor carpi ulnaris and the flexor carpi radialis 
when put under extreme tension, as in hyperextension, serve as ligaments to 
check movement in this joint. 

In the dissected specimen of the wrist with only the intercarpal ligaments 
intact, it will be found that the bones of the proximal row of the carpus form 
an arch which is curved in two directions. It is convex on its radial and 
dorsal surfaces, respectively, and concave on its midcarpal and volar sur- 
faces, respectively. It is noteworthy that the scaphoid bone comprises almost 
one-half of this arch of proximal bones and that the radial side of the arch 
is not segmented as it is on the ulnar side, where the osseous elements are 
divided into two separate bones (semilunar and triangular). The scaphoid 
is narrowed at its middle, and on the dorsal surface across its midportion 
is attached the dorsal carpal ligament, through which small blood-vessels 
enter the bone. At either extremity the arch rests on the multangulars and 
on the hamate, and is supported in its middle by the head of the capitate. 
The distal row of bones are firmly bound to each other and to the proximal 
ends of the metacarpals, and except in the case of the first metacarpal, may 
be considered as a unit for there is scarcely any movement between them. 
Their ligaments are very strong and dense. Force transmitted from the 
distal row of carpal bones, where most of the force from a fall on the hand 
probably originates, reaches the scaphoid by three routes; one through the 
capitate, which fixes the scaphoid against the articular surface of the radius ; 
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one line of force on the radial side through the multangulars to the scaphoid 
on its distal end, and one on the ulnar side through the hamate, triangular 
and semilunar to the proximal end of the scaphoid. - The semilunar is the 
keystone of this arch, which accounts for its rather frequent dislocation. 

The structure maintaining this arch is the transverse carpal ligament and 
its position of importance in the explanation of these fractures and in the 
normal use of the hand has not been sufficiently recognized. This exceedingly 
strong ligament spans the concavity of the volar surface of the carpus and 
converts this concavity into a tunnel for the passage of the deep flexor 
tendons and median nerve. It is attached on the radial side to the tuberosity 
of the scaphoid, and to the scaphoid bone around the base of the tuberosity, 
and to the ridge on the volar surface of the greater multangular hone which 
lies just radially to the groove in the bone for the flexor carpi radialis tendon. 
On the ulnar side, it is attached to the triangular bone with an attachment 
passing to the pisiform and to the unciform process of the hamate bone. 
These four bony attachments protrude volarly and serve to accentuate the 
concavity anteriorly, of the proximal row of bones. It is interesting to note 
that the two strong flexors of the wrist pass directly over these bony promi- 
nences, and in the palm down position of the hand as in falling, lend sup- 
port to them. The flexor carpi radialis lies directly against the volar sur- 
face of the tuberosity of the scaphoid, with its sheath much thickened at 
this point, and then passes in a groove on the surface of the greater mul- 
tangular on its way to insertion in the proximal end of the second metacarpal. 
The flexor carpi ulnaris inserts on the pisiform which lies on the volar sur- 
face of the triangular, and then is continued to the hamate by the piso-hamate 
ligament and to the base of the fifth metacarpal. The pisiform bone is not 
of importance when discussing the proximal row of carpals as an arch in a 
superior-inferior direction. However, when considering the arch which 
these bones form in the antero-posterior (volar-dorsal) direction, the pisi- 
form assumes new value for it supports the ulnar side of the arch when 
the hand is in the position which it assumes in transmitting pressure instead 
of tension, i.e., in a fall on the hand, or in pushing with the hand, or in sus- 
taining pressure from the backfire of an engine. 

As the wrist moves into extension, the tendons of the flexors carpi ulnaris 
and radialis are put on the stretch and support this arch of the proximal row 
of bones. This seems to be an ingenious arrangement on the part of Nature, 
to transform the pressure of a fall into a tension in the tendons of the flexors 
carpi ulnaris and radialis, and so transfer the force all through the hand, 
from the base of the second metacarpal on the radial side and the base of 
the fifth metacarpal on the ulnar side, to the proximal row of carpal bones 
and the articular surface of the radius. The arrangement may be compared 
to an inverted suspension bridge in each tendon, where the head of the second 
metacarpal and the hamate and the base of the fifth metacarpal, serve as 
anchorage for the two tendons, and the pisiform against the triangular on 
one side, with the tuberosity of the scaphoid and the ridge on the greater 
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multangular on the radial side, acting as suspension towers which hold up 
the arch of the carpus. The transverse carpal ligament prevents the tend- 
ency to spread apart of the extremities of the arch when pressure is applied 
to its convexity. 

When one falls on his hand, the semilunar is pushed straight downward, 
sometimes slipping out into volar dislocation, while the triangular and the 
scaphoid are forced lateralward. The middle of the scaphoid is the weakest 
point in this arch of the proximal bones for three reasons ; first, it is thin- 
nest in its middle; secondly, the cortex, which is the only hard bone found 
in any of the carpals (the interior being cancellous), is perforated by small 
vessels in this area; and thirdly, the scaphoid is the largest and longest bone 
in the proximal row, and is not segmented, and therefore is less able than 
the osseous elements on the ulnar side of the wrist to withstand a fracturing 
force. The proximal end of the scaphoid is held against the articular sur- 
face of the radius by the capitate. The transverse carpal ligament, by its 
attachment to the distal end of the scaphoid and to the greater multangular 
to which the scaphoid is also attached, resists this lateral expansion of the 
carpus and fracture in the middle of the bone is the result. 

Due to its position, injury to the tendon and its sheath of the flexor carpi 
radialis where it passes over the tuberosity of the scaphoid may account for 
some of the pain in these wrists, where the X-ray examination is negative 
and where the clinical examination is otherwise negative. 
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RECONSTRUCTIVE OPERATION FOR NON-REDUCIBLE 
FRACTURES OF THE HEAD OF THE HUMERUS 

By Laurence Jones, M.D. 

of Kansas City, Missouri 

FROM THE SURGICAL SERVICE OF MEXORA1X HOSPITAL 

There are no fractures in which the prognosis for recovery of function is 
more grave than in those about the surgical neck of the humerus, when accom- 
panied by fragmentation and gross displacement. If dislocation of the frac- 
tured head is present, the outlook is even more gloomy. 


Sup*-as pin aT«S 



Fig. i. — Diagrammatic illustration of the first step in removal of the 
fractured head and the attached short rotators of the humerus. 


Although this particular sub-group probably does not contain more than 
2 per cent, of the total number of fractures in this region, the poor results of 
treatment impel me to report an operative procedure first used by me in 
1926, the final results of which have exceeded my most sanguine expectations. 

The literature abounds with analyses of end-results of varying forms of 
treatment. A quotation from Santee 1 affords an excellent and characteristic 
example. “End-results in these cases (the severe fractures requiring opera- 
tive reductions and excisions of the head) are little different from those 
cases in which no operation was done. Fractures about the neck of the 
humerus occur mostly after mid-life ; disability is marked and prolonged.” 

The operation about to be described is not suitable for gross defects in- 
volving the entire upper third of the humerus. Various procedures using 
bone-grafts have been reported by De Courcy Wheeler, 2 and Albee 3 for this 
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type. One quotation from Albee 3 should be noted: “From the stand-point of 
definitive treatment such cases have been regarded as quite hopeless. The 
arm is merely a cumbersome appendage which might, occasionally, be swung 
laboriously from one side to the other in the performance of simple clumsy 
acts, but which, from a practical stand-point, is useless.” 



Fig. 2 . — Demonstrating tendons of the four rotators and preparation of site of 

transplantation. 



Fig. 3. Fig. 4. 

Fig. 3. — Diagrammatic illustration of reshaped head and tendinous preparation. 

FlG. 4. — Diagram illustrating the application of the fascial flap and the completed muscle transplants. 

Murphy , 4 in several cases, removed the fractured head, reshaped it and 
then drove a nail at an angle through the shaft into the head. He accompanied 
this by a fat or fascial transplant. 

Present-day treatment has been limited to resection of the head, or ar- 
throdesis. Where fusion of the humerus to the glenoid is performed, scapu- 
lar motion sometimes compensates very well for the lost shoulder-joint motion 

218 



FRACTURE OF HEAD OF HUMERUS 


but abduction is limited to twenty degrees at most and there is almost complete 
loss of rotatory movement. 

Description of the Operative Procedure . — There are two points to be 
considered before the operation. One, the preparation of an aeroplane splint 
designedly about two inches shorter than the normal upper arm length, 
adjusted at about a 50° angle from the vertical, the other, a special operative 
assistant, seated at the side of the table, to control the arm through manipula- 
tion of the elbow. This is absolutely essential to proper exposure. From a 
previously prepared area on the thigh, a circular strip of fascia lata, measuring 



about three and one-half inches in diameter, is secured. It is then placed in 
saline solution. An eight-inch lateral incision is made, starting one and one- 
half inches above the acromion processes, and extending down the arm. 

At the present time, I am of the opinion that an anterior approach would 
be a better one. The incision is deepened, the joint capsule incised and the 
fractured head of the humerus exposed. The head is seized with large bone 
forceps, separated from the shaft and surrounding structures, and forcibly 
drawn out of the wound. Two grooves are made in the shaft of the bone, 
about one-half inch apart, and about one inch below the upper end of the shaft 
and connected to each other by a small tunnel. 

This was the procedure used in the second case from which the drawing 
was made. 

Ihe operation was performed with slight modifications each time. 
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To secure the closest resemblance to the normal anatomical position, two 
drill holes should be made, one antero-posteriorly, the other laterally. 

The short rotators attached to the head: namely, the supraspinatus, the 
subscapularis, the infraspinatus, and the teres minor, are cut close to their 



Fig. 6. — A — Showing full abduction possible. B — Showing restoration of function. 


points of insertion, and figure-of-eight silk sutures fixed in the ends of each 
tendon. The head now being resected, the shaft of the humerus is brought 
through the incision by the operative assistant. The rough surfaces are 
rounded off with a rongeur, bone-cutting forceps, file, etc., and the fascia lata 
transplant applied over the end with a purse-string suture. The tendons are 
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then drawn into the grooves, and the sutures tied to each other. Although it 
might seem that there would be confusion in the insertion of the tendons, 
actually there is none as the tendon of the subscapularis naturally falls into the 
anterior opening, the supraspinatus into the lateral, and those of the infraspina- 
tus and teres minor into the posterior. The tying is performed in such a manner 
that the upper end of the reshaped shaft fits snugly into the glenoid cavity. 
The various layers of the wound are closed in the usual manner. 

The experience of the present reporter, upon which the following observa- 
tions are based, is as follows : 

Case I. — July 15, 1926, a carpenter, aged sixty-seven years, fell from a scaffold, 
striking his left shoulder against a timber. He was immediately taken to the hospital. 
Because the left shoulder was flattened as compared with the right, his physician made a 
diagnosis of dislocation. No rontgen examination was made at that time. A Kocher 
manipulation was performed under anaesthesia. When it was found impossible to reduce 
the deformity, a rontgen examination was made which showed that the patient had a 
fracture of the surgical neck, with a subglenoid dislocation of the head. Both the head 



Fig. 7. — (Case II.) Pre-operative X-ray. Fig. 8. — (Case III.) Pre-operative X-ray. 


and neck were widely comminuted. This rontgenogram was inadvertently destroyed 
following the fire scare of several years ago, I was called in consultation the following 
day, and July 17, 1926, the operation presently to be described was performed. 

It was necessary on two occasions, two months and five months later, respectively, 
to manipulate the arm under anaesthesia to free peri-articular adhesions. At the end of 
six months he was able to return to his work as a carpenter. At the present time, 
although seventy-two years of age, he is working every day as a janitor at the City 
Hall, washing windows, sweeping, etc. The injured shoulder is as stable as the uninjured. 
He can carry twenty-five pounds of sandbags with the arm in full abduction. 

Case II. — October 16, 1930, the patient, a mechanic for the City Water Department, 
fell a distance of about ten feet, from a ladder. He believes he fell directly on the point 
of the left shoulder. He was fifty-eight years old, not particularly robust, in considerable 
pain and slightly shocked. The curve of the left shoulder was flattened as compared with 
the right, and he was unable to move the arm at the shoulder-joint. A rontgenogram 
demonstrated a comminuted fracture of the upper end of the left humerus at the junction 
of the head and neck. The greater tuberosity was also comminuted. The upper end of 
the lower fragment (the shaft) was displaced into the axillary space. Under gas- 
oxygen anaesthesia, abduction was attempted. A plaster' bandage was applied to the 
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chest, in which was incorporated a metal device for extension of the arm in partial 
abduction. 

The laboratory reported a strongly positive Wassermann, and the following blood 
count: Haemoglobin, 70 per cent.; red blood-cells, 3,530,000; white blood-cells, 16,000. 
He was placed immediately on iodides, and bi-weekly intramuscular injections of one 
cubic centimetre of bismuth subsalicylate. 

Other attempts at reduction, both by manipulation, increasing traction, and changes 
in splint position, were ineffectual. His general condition had improved, and he had 
received enough therapy to control his lues, so November 14, 1930, operation was per- 


ARTICULAR CAPSULE 




Figs. 9 and 10. — Illustrating points of insertion of “short rotators.” (After Gray.) 

formed. The post-operative course was somewhat stormy. His secondary anaemia 
became grave, finally resulting, November 25, in a haemoglobin of 50 per cent., a red 
blood-cell count of 2,790,000. An indirect citrated blood transfusion of 500 cubic centi- 
metres was given, and the same anti-luetic therapy previously mentioned was resumed. 
His condition rapidly improved, and he was discharged from the hospital January 6, I93 1 - 
At the present time, he can abduct the arm to an angle of 50°, and carry a sandbag 
weight of 10 pounds at that angle. Rotation is limited to one-half the normal range of 
motion. He has returned to work. 

Case III. — February 20, 1932, a housewife, aged sixty-one, fell striking her shoulder 
directly on the pavement. Following the accident, she was unable to use the arm. A 
rontgenogram showed a complete transverse fracture at the anatomical neck of the 
humerus, with the head lying anteriorly and below the sub-coracoid process. There 
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was comminution of the upper fragment. The patient was considerably overweight and 
her physical condition did not admit operation until March 5th, when the above proce- 
dure was performed. 

Four months after operation, the patient can abduct to fifty degrees, has two-thirds 
the normal rotatory range and can carry a ten pound sand-bag with the arm abducted 
forty degrees. 



Fig. 11. — Case I. Post-opcrath e X-ray. Fig. i 2 . — Ca^c II. Post-operative X-ray. 


Discussion. — If the results of this operation are considered as experi- 
ments in muscle physiology, they prove one point to my entire satisfaction. 
Up to this point, these transplanted muscles have been referred to as the 
short rotators as that is their accepted name. I do not believe that is their 
major function. Rather are they suspensory muscles, whose chief action 
it is, with the arm abducted, to hold the head of the humerus firmly against 



Fig. 13. — fCa=c III.) Poit-operati-. c X-ray. 

the glenoid, where the more powerful flexors and extensors, such as the 
pectoralis major, latissimus dorsi, etc., can exert their full force on a firm 
base. The usual anatomical plates and descriptions give us an erroneous 
impression. 

In some no mention whatsoever is made of the relationship of the tendons 
to the capsule. In others, the description of the insertion is accompanied by 
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such phrases as “fibers are intimately adherent to the capsule” or are “re- 
flected to the capsule.” In Cunningham, Morris and Piersol, they are de- 
scribed as if they had a double insertion. For example, “The subscapuloris 
inserts (i) into the small tuberosity of the humerus (2) the front of the 



Fig. 14. — Case I. Post-operative X-ray. Arm Fig. 15. — Case II. Post-operative X-ray. Arm 
in abduction. in abduction. 


capsule of the shoulder-joint.” Actually, the tendons of these four muscles 
are inserted into the capsule about one-half inch from the final, bony inser- 
tion and fusing with the capsule, are then inserted into the semicircle extend- 
ing from the anterior edge of the lesser tuberosity to the posterior edge of the 



Fig. i6.- — (Case III.) Post-operative X-ray in abduction. 


greater tuberosity. They cannot be dissected free from the capsule and 
are a part of it. 

Doctor Codman once expressed this aptly by saying “The muscles of the 
shoulder- joint are the capsule.” Against the fact that rotation is a major 
component of their action is first, their insertion into the extreme end of 
the humerus and secondly, the diffuse manner by which they inert into the 
capsule. An argument for their basic suspensory action is the fact that, 
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with all the other muscles removed, when these muscles are cut, the head 
of the humerus drops away from the glenoid. 

Further support to this view is given by a study of the post-operative 
rontgenograms in these cases. Never was the apparently paradoxical axiom 
frequently quoted by Dr. Robert W. Lovett better illustrated. The state- 
ment was “The bones are held together by muscles, not by ligaments.'’ In 
support of this assertion, this example was frequently given. A child, fol- 
lowing poliomyelitis, has, as an end-result, paralysis of the gluteal muscles. 
The ligaments of the hip-joint, deprived of the secondary support derived 
from the enveloping musculature, gradually elongate. Six months to a year 
later spontaneous dislocation occurs. In all the reported cases here, the shaft 
is seen lying at the lower margin of the glenoid cavity with a large space 
between its upper end and the acromion processes, in apparently imminent 
danger of dislocation into the axilla should the arm be abducted. But so 
surely do the transplanted muscles function that tests made on the operated 
side demonstrate no more play than in the normal unoperated shoulder-joint. 

Further, X-rays taken with the arm in abduction show that the head of 
the humerus is pulled securely into the glenoid and that there is no separation 
in this position. It is also interesting to note how nature, under the stress 
and strain of functional use, builds up on the inner and upper surface of 
the bone, a structure which closely approximates a new head. 

In all these cases, no attempt was made to plicate the joint capsule. It 
is then permissible to speculate that, if extreme stability can be obtained 
under such adverse conditions, then instability may be due to the same factors 
acting conversely. In other words, lengthening of these muscles may be 
the cause of secondary relaxation of the joint capsule. An attempt will be 
made to decide this point by a study of the relationship of muscles to capsule 
in the presence of habitual dislocation of the shoulder-joint. 
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ELEPHANTIASIS NOSTRA* 

By George P. Muller, M.D., and Claus G. Jordan, M.D. 

of Philadelphia, Pa. 

FROM THE SURGICAL DIVISION OF THE UNIVERSITY ‘HOSPITAL 

Elephantiasis, called Herculasian disease by the ancient Greeks, has 
always been a very spectacular affection. Up until the Middle Ages, as 
Virchow 1 tells us, it was often confused with leprosy due to its similarity in 
certain phases with the tissue hypertrophy of lepra. Just as the man with 
elephantiasis was banished from society by certain ancient people who thought 
him to be a leper, so did certain African tribes make saints out of the vic T 
tims of this disease because they thought it a special favor of the gods to have 
a much enlarged scrotum or leg. Even today in more civilized countries 
we often see an elephant man exhibited in a circus or side show. Sir 
Frederick Treves 2 has written a vivid and sad story of an elephant man. 

Up to the beginning of this century elephantiasis was a medical curiosity 
and the only role the surgeon played was to undertake the last step of 
amputating the affected part when it threatened to become larger than its 
owner. With the rapid rise of surgery this disease has received its share of 
attention and many different operations have been devised. 

For the proper understanding of the treatment one must know first the 
nature and cause of this disease. As we will see subsequently there is only 
one elephantiasis but there are innumerable causes for it. Elephantiasis is 
a chronic inflammatory fibromatosis of the dermal and hypodermal tissues, 
either preceded or accompanied by venous and lymphatic stasis. Mere 
venous and lymphatic stasis will not produce true elephantiasis ; there must 
be a second element which is the infection. In the past twenty years there 
has been much controversy as to the role lymphatic obstruction and infection 
play as etiological factors. Matas 3 believes both are of equal importance. 
Unna 4 and Saboroud 5 believe that infection alone by the streptococcus can 
produce elephantiasis. Kuntzen , 6 who writes from Payre’s clinic, believes 
that lymphatic obstruction plays the major role, the erysipeloid streptococcal 
infection being secondary and acting only to intensify the course of the 
disease. 

According to the numerous causes we could classify this disease into many 
varieties. In order to avoid confusion, however, we can distinguish between 
the elephantiasis which is caused by the filaria and that which is not. In 
the true filarial elephantiasis the lymph channels are obstructed by the para- 
sites, thus producing fertile soil for the invasion of the streptococcus. It is 
now generally recognized that the tropical elephantiasis is fre quently not 

* Read before the Philadelphia Academy of Surgery, April 4, 1932. 
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caused by filaria. The reason for the greater frequency of elephantiasis in 
the tropics is the greater exposure of the skin to infection. 

In northern latitudes the disease is most often called elephantiasis nostra, 
distinguishing it from the tropical variety, but there are authorities who give 
the by-name of nostra only to those cases in which no apparent cause can be 
detected. Any factor, such as an injury involving the circumference of a 
limb at its root, or tumors, be their origin carcinoma, tuberculosis or syphilis, 
involving or pressing on the lymphatics, may ultimately cause elephantiasis, 
by causing lymphatic stasis. Very often a phlebitis or an inguinal bubo or 
the cicatricial contraction after herniorrhaphy will with a superadded strep- 
tococcal infection produce the disease. In certain cases as for example 
Milroy’s disease, heredity must also be considered an important factor in 
the etiology. Then we have the true surgical elephantiasis which follows 
radical breast amputations, and which Halstead 7 believes is due to infection 
of the flaps at the time of operation, but which many others believe is 
nothing but a sign of the recurrence of the malignancy. Kuntzen, who has 
studied forty-seven cases of the non-tropical variety, includes under the 
heading of genuine elephantiasis nostra only those cases which begin in- 
sidiously in young people at the age of puberty and in which the disease 
always involves the lower extremity or the external genitalia. It is his belief 
that because it begins at puberty or occasionally near pregnancy that there 
is some endocrine factor involved in its production. Kuntzen further em- 
phasizes the localizing element in these cases. As the lymph Aoavs by 
muscular and valve action the hydrostatic element in the production of this 
disease is very evident. It is seldom that we find elephantiasis nostra in 
other than the dependent parts of the body, such as leg, scrotum, or penis. 
Concerning the role of infection, Kuntzen, after careful study of his forty- 
seven cases, found that in only one case did the typical erysipeloid attack pre- 
cede the lymphoedematous sAvelling. He believes that the erysipeloid infection 
has nothing to do with the cause of elephantiasis but that it is of gra\^e im- 
portance for the subsequent course of the disease. It is our belief that 
Avithout the erysipeloid attacks there may be lymphcedema but there cannot 
be that true fibromatosis so characteristic of elephantiasis. 

A very interesting study of sixty cases of elephantiasis has been made in 
Porto Rico by Suarez. s He took cultures from Avhat he belieA’ed to be the 
infectious foci of ten cases and got nine positive cultures of hemolytic 
streptococcus and hemolytic staphylococcus. On the other hand, he took 
fifty cultures from the tissues of the affected limbs and got only one positive 
culture. 

The typical course of elephantiasis might be described as folloAvs : Re- 
current attacks of elephantoid feA r er, Avith chills, a temperature around 103°, 
general malaise, a painful red swollen limb, Avith enlarged regional lymph- 
nodes, the entire picture very closely resembling erysipelas. In fact, one of 
our cases Avas first treated as erysipelas. After from tAVO to eight days the 
fever subsides and the patient feels Avell but the SAvelling of the part does 
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not disappear entirely. After about a year or a few months seldom oftener 
than every month the attack will recur and the swelling subsides less each 
time. The dermal and hypodermal tissues will hypertrophy and the under- 
lying soft tissues will unite with the skin to form one brawny hard induration 
and the typical elephantoid proportions will develop. The whole process 
extends over a period of years and once the erysipeloid habit is developed it 
will not stop until the elephantiasis is fully developed. There are certain 
cases where the constitutional symptoms are lacking, but Avhen these patients 
are carefully questioned they always remember their attacks of redness and 
swelling. In a fully grown elephantiasis one observes a pillar-like extremity 
or a scrotum as big as a head. The skin is hard, does not fold or pit, and 
shows certain trophic disturbances such as nail changes, hyperkeratosis and 
scaling. Occasionally there will be ulcerations with considerable lymph drain- 
age. The microscopical picture shows a typical hypertrophy of the skin 
and subcutaneous tissue with an increase in the collagen bundles. The deep 
fascia is often very much thickened. The vessel Avails are hypertrophied and 
show considerable perivascular round-cell infiltration. The lymph-vessels 
themseh’ , es do not sIioav much change. Interesting and of great importance 
for the success of the surgical treatment is'the fact that the tissue hypertrophy 
and sclerosis stops Avith the deep fascia. The disease involves only the 
structures of the superficial venous and lymphatic system. 

The diagnosis of elephantiasis is rather simple. It is easily differentiated 
from leprosy because the latter is a systemic disease of slow progress and 
long standing. Recently, Reichert , 9 of San Francisco, and Golden, in Porto 
Rico, have taken soft-tissue X-rays and they find a very marked dense tra- 
beculation of the soft parts and in the case of filarial elephantiasis they find 
the calcified filaria. 

The treatment of this disease should be both medical and surgical for 
each one of them alone does not produce A'ery permanent results. The 
medical treatment consists of : 

(a) Baking and massage (usually pre- and post-operatively). 

( b ) Elevation of limb (usually pre- and post-operatively). 

(c) Compression of limb by elastic bandages. 

( d ) Injection streptococcus polyvalent serum. 

( c ) Vaccine therapy. 

(/) Fibrolysin. 

( g ) Foreign-protein therapy (typhoid, aolin, and Avhole blood). 

There are several cases reported in the literature, especially in more 
recent times, Avhich hat^e been treated A r ery successfully Avith vaccine and 
anti-streptococcus serum alone and it is Avorth Avhile to employ this treatment 
in eA r ery case possible. A recent case in our own series has shoAvn this. 
This medical treatment, if it can stop the acute attacks, might be sufficient. 
In more adA^anced cases, hoAveA'cr, if once the elephantiasis proper has de- 
veloped, medical treatment is of importance only so far as it helps to prepare 
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the patient for operation and again post-operatively helps to prevent those 
very disastrous erysipeloid attacks. The sixteen cases which have been 
treated by Aubin 10 with streptococcus anti-serum have apparently shown some 
good immediate results. It is, however, a question as to the permanent 
results. Preventive treatment is important, namely, to prevent infections of 
the extremities such as ulcers and phlebitis, also to be careful in the removal 
of inguinal glands in hernia operations, and not to apply circular bandages in 
cases where there is danger of venous or lymph stasis. 

The earliest reference to any surgical treatment other than amputation 
was made in 1851, when Carnochan and Morton in this country proposed 
the ligation of the main artery. This operation, besides risking gangrene, 
did not produce the desired results. In 1900, Mikulicz and others started to 
excise large cuneiform pieces of tissue from such limbs and they obtained 
occasional good results. Finally, Lanz, of Holland, starting with the idea 
that lymphatic stasis was the underlying evil, proposed a very radical opera- 
tion for the establishment of new lymph-channels. He made an incision down 
to the bone, trephined the bone and placed strips of deep fascia into the 
trephine holes. Lanz obtained excellent results, but his operation was too 
radical. It is from this operation and from one which Handley proposed in 
1908 that the Greek surgeon Kondoleon 11 adapted his operation. Handley 
proposed to establish new lymph drainage by placing silk threads in the 
subcutaneous tissues, starting at the wrist and extending up into the healthy 
tissues of the shoulder. The immediate results of his operation were very 
successful, but later investigations showed that the silk thread was repre- 
sented by nothing more than fibrous strands and had ceased to give lymphatic 
drainage. 

With Lanz’s operation in view, Kondoleon, in 1912, proposed the fol- 
lowing operation. Based on the very reasonable theory that in elephantiasis 
the superficial lymphatic system is diseased and blocked, while the deep 
lymphatic system is still sound and functioning, he proposed by the removal 
of the deep aponeurosis covering the muscles to open the way for the forma- 
tion of new lymph channels between the deep and superficial lymphatic sys- 
tems. His operation consists of an incision from the trochanter to the ex- 
ternal malleolus, down to the deep fascia and the removal of a wide strip 
of this fascia. The same procedure is repeated on the inner side of the limb. 
The Kondoleon operation was first performed in this country by Matas in 
* 9 12 and he modified it slightly by excising considerable portions of skin and 
subcutaneous tissue and by sewing the deep fascia against the muscle in 
order to prevent the reformation of this fascia. Sistrunk 12 at The Mayo 
Clinic further modified the operation by removing much larger proportions 
of skin and subcutaneous tissue, thus trying to reestablish the normal pro- 
portions of the limb. Payre, 13 in Germany, who claims to have originated 
his operation at about the same time as that by Kondoleon, employs an opera- 
tion similar to that used by Sistrunk. Payre, who has done the same number 
of operations as Kondoleon, namely, twenty, stresses the pre-operative treat- 
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ttient especially. He advises long-continued bed rest, often as long as four 
to five weeks, with bandaging and elevation of the limb in order to shrink 
it as much as possible. The smaller the leg at the time of operation the 
more tissue can be removed and the better the result. He also lays emphasis 
upon the fact that as much as possible of the skin should be removed in 
order to have a sufficient pressure of the skin upon the underlying tissues. 
Payre, and his co-worker, Kuntzen, take great care in preparing the skin 
of the affected limb, cleaning it every day and applying sterile bandages 
for almost a week preceding operation. Sistrunk and Auchincloss, 14 in 
New York, have independently advocated the correction of the deformity 
and the removal of as much as possible of the diseased tissues as one of the 
important features of a modified Kondoleon operation. 

The actual technic of the operation consists of an elliptical incision of 
the skin, removing all excess skin; reflection of skin flap at least six centi- 
metres laterally and then removing a large section of subcutaneous tissue 
and deep fascia; exposing the muscle and bringing it into direct contact 
with the skin. 

If we now review critically the results of the surgical treatment, we find 
that the splendid improvement which the originators of this operation had 
hoped to obtain has not been fulfilled. Kondoleon, who reviewed his twenty 
cases, in 1924, stated that some of them were improved for as long as two 
years and then there was a recurrence of attacks. He states, however, that 
after the operation in spite of the attacks the limb or scrotum always returns 
to normal size again, and he believes this to be definite proof of the estab- 
lishment of new lymph-channels by the operation. Summarizing his ex- 
perience with the operation, he believes there is definite improvement after 
operation but not a “restitutio ad integrum." Again’ Kuntzen, i'n reviewing 
twenty-two cases, shows that their immediate results were very good, but 
that the permanent results are not so encouraging. Out of sixteen cases of 
the lower extremity, two were completely cured ; six were much improved, 
four very little improved and three were not improved at all. The cases 
showing the largest improvement were cases of secondary elephantiasis of 
long standing. The results of the radical operation for elephantiasis of 
the scrotum and penis have been better. Sistrunk, after ten years of ex- 
perience, feels that the operation has definite value. Auchincloss, in Porto 
Rico, has had the same good immediate results, but he also has had many 
recurrences. The great factor in recurrence is the reappearance of the ery- 
sipeloid attack. 

Case Reports. — Case I. — Mrs. M. L., aged fifty-three years, white. First admitted 
September 12, 1930, to Doctor Muller’s service, Misericordia Hospital. , Tremendous 
swelling of right leg. Eighteen years ago, when three months pregnant, the patient noted 
a generalized swelling of right foot and leg. This swelling would pit on pressure. The 
swelling persisted during the remainder of the pregnancy but did not become worse. Bed 
rest after parturition improved the leg, but getting up produced the same swelling. In 
spite of all palliative treatment, during the last eighteen years, the size of the leg became 
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gradually worse and in December, 1929, it attained its present proportions. (Fig. 1.) 
The patient was at that time unable to walk or even to perform her household duties on 
account of the size of the leg. It began to ulcerate and discharge as much as a quart 
daily of clear white lymph. The patient has never been farther south than Washington. 
She states that three months prior to her initial swelling she fell and injured her spine. 
At the time of her examination by us there was, however, no evidence of injury. Her 
previous medical history was negative. No elephantiasis in family, apparently only one 
abortive attack of erysipelas. Mother of four children. Physical examination entirely 
negative except for her right leg. The lower leg is most markedly elephantoid. The 



Fig. 1. — (Case I.) Elephantiasis of right leg. Fig. 2 — (Case I ) Elephantiasis of right leg 
Anterior view. Before operation. one and a half years after operation. 


skin has become very much thickened, it does not pit on pressure, and in the ankle region 
is covered with numerous wart-like thickenings. The patient was prepared for a week 
and then the first-stage Kondoleon operation was performed. The skin, subcutaneous 
tissue, fat, deep fascia were removed from the trochanter to the external malleolus. 
From trochanter to knee a strip about two and one-half inches was removed and from 
the knee down the strip varied from two and one-half to five inches. A month later the 
second-stage Kondoleon on the inner side of the leg was performed. The healing of both 
scars progressed slowly but steadily and with the help of a small skin graft she was 
finally discharged eleven weeks after her first admission. The patient was admitted three 
times during the last one and one-half years for minor plastics on the same leg and at the 
present time her right kg has almost the same dimensions as her left one. (Fig. 2.) 
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She is again able to do her housework and can walk. She still has a small granulating 
area over her external malleolus, but this is healing steadily. For the patient’s comfort 
it is also necessary that she still wears an elastic bandage on her right leg. She has never 
had any erysipeloid attacks during the last ten years. 

Case II.— W. S., boy, aged thirteen years. First admission, September 27, 1930, 
Doctor Muller’s service, University Hospital. Recurrent painful swelling of both legs. 
Without previous disease or ill health the boy’s legs became painful and swollen about a 
year before first admission. The condition lasted only for a few weeks in the right leg, 
but remained for about two months in the left leg. The painful swelling with redness 



Fig. 3. — (Case II.) Elephantiasis nostra of left leg before 
operation. 


Fig. 4. — Four months after 
operation. 


and fever returned about every three to four months in the left leg. In the interim, with 
otherwise good health, the left leg remained, however, somewhat swollen but was not as 
large as during acute attacks. On September 25, the patient had another attack, which 
began with chills and fever and was followed about eight hours later by redness and 
swelling and severe pain. This pain and redness started at the internal malleolus and 
ascended up the leg as high as the iliac crest. There were no history of trauma and no 
hereditary factor present. Patient had scarlet fever in June, 1928. Tonsils had been 
removed several years previous. Physical examination was negative except that the left 
foot and leg were swollen considerably. The skin of the foot and ankle was thick, dry, 
coarse and scaling with a tendency to eczema and ulceration. The foot and leg were 
not tender. A diagnosis of elephantiasis nostra due to repeated attacks of lymphangiitis 
was made. Pre-operative treatment was started and with the leg elevated the swelling 
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decreased considerably. The picture shown (Fig. 3) was not taken till two weeks after 
admission. Kondoleon operation October 16, 1930. The tissues of the lower leg had a 
decidedly bony feel. The boy’s wound healed perfectly and he was discharged Novem- 
ber 10. In December, 1930, the patient returned for the second-stage Kondoleon opera- 
tion. (Fig. 4.) The swelling at this time was much less. Seen in follow-up clinic 
April, 1931, there was still slight swelling over the external malleolus of left leg. He 
was going to school, was still wearing an ace bandage. Had not had any attacks since 
operation. On June 11, 1931, he woke up with a sudden pain in the right foot, followed 
by a chill and swelling of his right foot this time. The red area spread up the knee in 
four days. He was admitted with a temperature of 103° and he was treated and diag- 
nosed as erysipelas by the receiving ward intern who did not know his previous history. 
The left leg at this time was perfect. About the right knee there was an area of redness 
simulating erysipelas and the entire leg was very much swollen. Ultra-violet light was 



Fig. 5. — (Case III.) Elephantiasis of scrotum Fig. 6. — Elephantiasis of scrotum nine months 
before operation. after operation. 


applied and arcase dressings. The temperature dropped the next day and the leg became 
progressively smaller, the redness disappeared, but the inguinal lymph-nodes remained 
large and tender, and he developed subsequently an abscess in his inguinal region which 
was incised and drained. A non-hemolytic Staphylococcus aureus was recovered and a 
vaccine was prepared. The patient was discharged again and vaccine treatment was 
started. His right leg has been free of attacks of swelling since then. He was seen at 
the follow-up clinic March 10, 1932, and he reported another acute attack of swelling and 
redness in his left leg, which, however, subsided in twenty-four hours. Both ankles at 
this time were still somewhat swollen but his legs had never reached the previous ele- 
phantoid proportions. He is still wearing an ace bandage, and he is still receiving 
vaccine treatment. In his case the erysipeloid attacks might prevent a permanently 
good result. 

Case III. — Man, colored, aged fifty-one years. First admitted May 20, 1931, to 
Doctor Muller’s service, University Hospital. For five years the patient has been 
treated for lichenplanus in his inguinal and perineal region. During this time there was 
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a gradual swelling of his scrotum. He also had a strongly positive Wassermann. He 
was diagnosed as elephantiasis nostra by the dermatology department. Physical exami- 
nation revealed a scrotum the size of a man’s head (Fig. 5) with the penis entirely 
buried in the scrotum. Operation May 21, 1931, lateral elliptical incisions, removal of 
almost the entire scrotum. The testicles were replaced in a small pocket of skin. Con- 
valescence normal. Culture showed a none-hemolytic staphylococcus and diphtheroids. 
Patient was seen in follow-up April, 1932, and his scrotum was small, while the penis 
was of normal proportions. (Fig. 6.) He had not had any attacks of painful swelling 
and he was again able to have intercourse, which had been absolutely impossible 
before operation. 

Case IV. — Male, white, aged forty-eight years. First admitted November, 1930, to 
Doctor Muller’s service, University Hospital. He was sent in as an inguinal hernia. 
Four years before admission he was operated upon for bilateral inguinal hernia. Three 
months later the patient noted the swelling in the left side of the scrotum reappearing. 
Physical examination showed poor teeth and tonsils; there was considerable suprapubic 
swelling and the scrotum was as large as a cocoanut. The skin over the scrotum is 
reddened, thick, scaly and boggy ; the left side of the scrotum was larger than the right 
side. The penis is very swollen. Because of recent flare-up of redness and swelling, the 
operation was postponed. The diagnosis was elephantiasis nostra, probably following his 
bilateral hernia operation. The patient gave a definite history of fever and vomiting 
associated with the scrotal swelling. February 19, 1931, operation was performed, con- 
sisting of excision of scrotum, bilateral bottle operation for hydrocele and a plastic on 
the penis. The hydrocele operation was not performed for hydrocele but to prevent the 
later formation of hydrocele. Lateral incisions were made from the antero-lateral por- 
tion of the scrotum down to the postero-lateral portion, the direction of the incision being 
governed by the extent of diseased tissues. Lateral flaps of normal skin were then 
secured and the entire scrotum was excised; the testicles themselves were freed and 
completely isolated ; the tunica vaginalis of each testis was opened and inverted to pre- 
vent formation of a traumatic hydrocele. A diamond-shaped piece of skin and sub- 
cutaneous tissue was then removed from the posterior part of the penis. The lateral 
flaps of normal skin were then shaped into the new scrotum. The recovery from opera; 
tion was uneventful. A culture from the scrotum showed hemolytic staphylococcus 
albus of auranticus type and a none-hemolytic Streptococcus ignavus. These are both 
rare organisms, and are of great interest. The pathological section showed marked 
oedema of the scrotum and penile tissues with localized areas of round-cell infiltration. 
The patient was seen in follow-up clinic March 10, 1932. His scrotum is much smaller. 
He still has occasional attacks of fever, chills, swelling and redness of the scrotum, but 
the swelling always returns to its normal size very soon and the attacks are much shorter. 

Case V. — Male, white, aged forty-seven years. Admitted November 3, 1 93 1 > t0 
Doctor Muller’s service, University Hospital, with a fracture of the right femur, lacera- 
tions of the forehead, right knee and left ankle, after being struck by a truck. He also 
had a possible skull fracture and an intra-abdominal or retroperitoneal haemorrhage. He 
was put into the Russel traction apparatus and after a fair reduction of his fracture no 
further attempts were made on account of his serious condition. During the first two 
weeks he was very sick and several times it seemed necessary to open his abdomen. He 
was in apparent good health again one month after the accident, but at this time X-ray 
revealed non-union of his fracture. Open reduction with plating was undertaken Decem- 
ber 8, 1931, and a body plaster case was applied. Immediately after the open reduction 
there was only a slight flare-up of temperature and some abdominal distension. On 
December 18, 1931, he developed a fever of 104°, his left leg, the right leg was fractured, 
became red and swollen, he was very sick with chills and vomiting. The entire case was 
removed and the patient was placed in the Russell’s apparatus again. There was a tem- 
porary improvement following the removal of his case and then his temperature began 
to mount again and his leucocytes rose to 26,000. On December 27, 1931, there began 
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oedema and redness of right leg at the ankle and slowly involving the entire leg np to 
the iliac crest. One area over the right thigh appeared almost fluctuant and was incised 
but only clear white lymph was obtained. X-rays at this time showed possible osteo- 
myelitis ; this, however, was proved to be wrong in subsequent films. There were several 
areas of redness, erysipelas-like, with very brawny induration developing around both his 
ankles, over his right thigh and just below the left iliac crest. During early January, or 
two months after the accident, there was also the development of scrotal oedema. The 
entire picture appeared at this time as of an acute attack of elephantiasis nostra of both 
legs and scrotum. Both legs and the scrotum became tremendously enlarged. On 
January io, 1932, active treatment for acute elephantiasis nostra was started. He 
received repeated small blood transfusions and repeated injections of twenty-five cubic 
centimetres of polyvalent anti-streptococcus serum. Ultra-violet therapy was also started 
and viosterol by mouth. After six injections of anti-streptococcus serum, the oedema of 
his legs began to subside gradually. During the last two months he has improved stead- 
ily but slowly. His fracture seems well united and he is out of bed ; of course he is not 
yet able to walk. There remains only one area of brawny induration over the lower 
right femur. He has not had any more attacks of fever and swelling. The sinus over 
the right thigh has stopped draining large quantities of lymph. Cultures taken from 
tissue did not show growth, but cultures taken from the sinus in his leg showed a 
hemolytic Staphylococcus albus and Bacillus pyoceancus. Of course, the great question 
in this case, as it is in all other cases of elephantiasis, is, will the patient continue to have 
erysipeloid attacks ; and if the attacks will recur he surely will develop true elephantiasis. 
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INTRACAPSULAR FRACTURES OF THE NECK OF THE FEMUR 


A CLOSED DOUBLE-SCREW METHOD FOR REDUCTION AND FIXATION- 
PRELIMINARY REPORT 

By Laurence Jones, M.D. 

or Kansas City, Mo. 

In reporting any method of treatment, the surgeons to whom it is pre- 
sented, accept or reject it in accordance with the counseling of their past 
experience. The method about to be reported has but lately emerged from 
the rigorous tests of the anatomical laboratory. Because it has excited such 
lively and complimentary interest among men interested in the treatment of 
fractures, I take the liberty of making a preliminary report. 
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Fig. i. — Model illustrating both the guide wiies and double-screw. 

Briefly, the procedure is that, under rontgenographical control, the neck 
and fractured head are placed in line through the use of the Whitman 
position. The fragments are fixed by two Kirschner wires which also act 
as directional guides. At this point, the simile is apt that the head is strung 
on the wires like a bead. A double screw of special design is inserted. 

It does not fall within the scope of this paper to discuss the results in 
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the treatment of intracapsular fractures of the neck of the femur. That has 
been done recently in an excellent article by Gill . 1 His conclusions are nota- 
ble for their frankness, and will convince anyone that there is great room 
for improvement. 

The excellence of the results recently reported by Smith-Petersen 2 



Fig. 2. Fig. 3. 

Fig. 2. — (a) Double-screw assembled, fb) (Above) Double-screw detached, showing in proximal 
portion, burr, shaft with square end for socket wrench. (b) (Below) The traction-cap and groove 
for screw -driver. 

Fig. 3. — End-view of burr and traction-cap showing control hole. 


through the use of the three-flanged nail has revived interest in the use of 
mechanical internal fixation in such fractures. 

Experience with the method will determine whether such fixation will be 
used in fresh fractures, or when non-union has occurred. In my opinion, its 
field will be greatly broadened to include the numerous doubtful surgical 
risks having this type of fracture, if fixation can be performed without open- 
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ing the hip-joint. This work was undertaken somewhat less than a year ago 
to determine if such a method could be devised. 

At the outset it was determined that the mechanical device used for fixa- 
tion of the fragments must meet certain requirements. These were, first, 
ease and accuracy of introduction; second, secure fixation; third, small size; 
fourth, adjustable length to meet variations in femora; fifth, ease in removal. 
We believe we have met these in the appliance about to be described. 

An entirely new type of screw was designed. Rustless iron* was the 
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Fig. 4. — Armamentarium showing: (i) Drill with adjustable stop on shaft. (2) Socket- 
wrench for squared end of proximal part of screw. Adjustable stop on shaft. (3) Screw-driver 
showing projecting tip for central hole of traction-cap. (4) Extractor to be used in case of false 
passage. (5) Impactor. (6) Hammer. 

material chosen. It can be accurately machined, highly polished, and it has 
been shown by Zierold 3 and Henry 4 to be less irritating in bone than other 
* Free machining Stainless Iron No. 2 — • 

Per cent. Per cent. 

Carbon .10 maximum Phosphorus .03 maximum 

Manganese .30-60 Sulphur .30-45 

Silicon .30-50 Molybdenum .55 approx. 

Chromium 14.00-15.50 

Reported by Research Laboratory Crucible Steel Company of America. 
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materials. Only the briefest attempt will be made to describe the screw and 
the instruments used as the illustrations will do this far better. 

The screw consists of two parts, a proximal one for the femoral head, and a distal 
one, or traction-cap for the trochanter. The proximal portion has likewise two parts, 
a head and a shaft. The head is burr-shaped, is regularly threaded, and has four deep 
grooves cut at a right angle to the threads. It was found that this type of head cut 
easily through bone, making its own receiving grooves in the process. The shaft is 
threaded to fit the receiving shaft of the traction-cap, and the end is squared for the 
use of a socket wrench. 

Chart For Co/zutcTion Or Imct Distort ion 

Tuet-TiLM DisTA.nct 30 IncHts 



Fig. 5. — This chan actually measures 31 centimetres along the ordinate and 33-5 
centimetres along the abscissa. (After Henry J. Walton, M.D., American Jour, of Roent. 
and Radium Therapy, vol. xv. No. 6, p. 758, June, I 93 1 -) 

The distal portion of the appliance, or traction-cap, has a shaft and a head. The 
head is rounded and the face grooved for the use of a screw-driver. In the centre of 
this groove is a hole designed to fit a projecting tip on the screw-driver. This obviates 
slipping, but in addition has a more important purpose. The double-screw functions by 
action at two points, one where the fractured femoral head is fixed on the burr, the 
other at the point where pressure is directed against the cortical bone of the trochanter 
by the traction-cap. It is obvious that a screw that is too long could be completely 
closed before the fragments were locked. In screwing on the traction-cap, the pin on 
the end of the screw-driver will strike the shaft of the proximal portion of the screw 
before complete closure can be effected. This would give notice to the operator to 
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substitute a proximal part with a shorter shaft. The proximal portion has been made 
with shafts of two lengths, one cap fitting both. In the disarticulated and fractured 
femoral head, and in cadaver experiments, an exceedingly firm union was established. 

Armamentarium. — The drill and socket wrench, both with adjustable stops, the 
screw-driver extractor, impactor, and hammer seem to need no explanation other than 
the illustration. A Kirschner wire drill and a motor-driven device used for the large 
drill form a part of the equipment used. The motor is not essential as we have used an 
ordinary carpenter’s wood-drill. 

Technic . — In any closed method, measurement and localization must be 
by means of the rontgenogram. An interesting suggestion was made by Dr. 
Rex Diveley that the fluoroscope be used. It is quite sound but my personal 
feeling is that fluoroscopical technic would entail prolonged exposure for 
the surgeon. 

In detail, the actual steps are as follows : A preliminary anteroposterior 
rontgenogram is made, the tube target centred over the femoral head and 
neck, and elevated to a point exactly thirty inches from the plate. The dis- 
tance from the anterior margin of the trochanter to the plate is then measured 
and recorded in centimetres. The patient is placed in the Whitman position 
during the exposure. Measures are made on the film to allow Kirschner 
wires to pass from the trochanter through the neck and head. The desired 
screw-depth is likewise measured on the film. 

The measurements in the case to be reported actually made on the film 
are as follows (see Fig. 9) : 

(a) Superior for upper Kirschner wire = 1 1 .6 centimeters 

( b ) Inferior for lower Kirschner wire =12.8 centimeters 

(c) Middle for double-screw = 9.0 centimeters 

These measurements are corrected for magnification by consulting the 
chart. The object film distance, i.e., the measurement from the trochanteric 
region to the plate, is thirteen centimetres. The measurements given above 
are then applied along the line reading thirteen centimetres and the correct 
figure obtained without intermediate calculation. For example, it will be 
observed that the measurements for the superior Kirchner wire (a) which 
is 1 1.6 centimetres, when laid on the transverse line 13, fell at a point between 
vertical lines 9 and 10 to give a measurement of 9.7 centimetres. Hence, 
the measurements to be used, having now been corrected for Rontgen mag- 
nification, are as follows: (a) 9.7 centimetres; ( b ) 10.7 centimetres; (c) 
7-5 centimetres. 

Pre-operative plaster bandages should be applied from the foot to a point 
six inches above the knee-joint on both legs. This helps in maintaining posi- 
tion as it eliminates turning at the ankle. . Extension straps are placed over 
these and the patient placed in the Whitman position; vis., legs extended in 
a position of wide abduction and extreme internal rotation. 

The anaesthetic of choice is given, and I believe local anaesthesia will prove 
quite satisfactory. In the reported case, nitrous oxide-oxygen was used. A 
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two-inch trochanteric incision is made, using the gluteal ridge as a guide, 
and starting one inch below this point and one-half inch from the anterior 



margin of the femur. The first wire, of a length determined by the measure- 
ments, is drilled in direct transverse plane, and one inch below a second wire 
of correct length is similarly drilled. The part of the wire that was gripped 



Fig. 7. — Anteroposterior view immediately follow- Fjc. 8. — Anteroposterior view ten weeks 
ing injury. after injury. 

by the chock of the drill projects from the bone. At this point anteroposterior 
and lateral rontgenograms are made, and if the wires are satisfactorily placed 
in both views the next step is ready. If one or both are not so placed, other 
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wires are used, the first pair giving the proper location for the second, the 
first then being withdrawn. For the purpose of prompt identification in the 



Fig. 9. Fig. 10. 

Fig. 9. — Anteroposterior view four months after injury showing neck erosion and non-union. Measure- 
ments made on this film. 

Fig. 10. — Anteroposterior view showing both wires apparently perfectly placed. 

lateral view, it might be well to identify one wire with a numeral on the 
projecting end. 

A stumbling block was encountered in the development of a satisfactory 



Fig. II. Tig. 12. 

Fig. 11. — Lateral view showing upper wire in good position, lower wire posterior to neck. 
Fig. 12. — Lateral view showing position of double-screw. 


technic for the taking of lateral rontgenograms with the patient on the pelvic 
support of the fracture table. A curved cassette was constructed which 
could be slipped between the upright bar and the patient’s groin. Further 
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difficulty arose in lifting the patient on and off the cassettes. This difficulty, 
though not serious, is time-consuming. It will be overcome by cassette- 
holders or frames, which will enable the cassettes to be removed or inserted 
without moving the patient, once in position. 

Once the wires are in the proper position, a stop is placed on the shaft 
of the drill at the measured distance, and a drill-hole slightly smaller than 
the screw-head is made. The projecting ends of the wires act as a guide for 
the drilling direction. 

In the cadaver, it was found that the wires eliminated any tendency for 
rotation of the head, during the subsequent steps. The proximal portion of 
the screw is then placed in the socket-wrench, and a stop placed on the shaft 
of the wrench at the previously measured drill depth; viz., pin length plus 
a measured distance on the shaft of the socket-wrench equals the drill-length. 
The head is firmly engaged on the burr by simply turning the handle of the 
wrench. The distal portion of the double-screw or traction-cap is threaded 
on the shaft of the proximal part and tightened with the screw-driver. When 
it has been tightened to the limit, the impactor is placed over it and given 
several sharp blows with the hammer. Several additional turns can usually 
be made. The guide wires are removed and the skin incision closed. 

Case Report — P. M., male, aged sixty-five, January 20, 1932, slipped on an oily 
floor, fracturing the neck of the femur close to the hip-joint. The typical Whitman 
treatment was given for ten weeks. The rontgenogram made at that time reported that 
the fragments were in good position and united by hard callus. He was given a splint 
designed to prevent weight-bearing, a heel-raise on the opposite side, and crutches. 
Pain was complained of at intervals, and another rontgenogram taken six weeks later 
showed marked erosion of the neck of the femur. 

Non-union having persisted for almost five months on May 31, 1932, the procedure 
as previously described was performed. The pre-operative measurements were as given 
in the example; upper wire 9.7 centimetres, lower wire 10.7 centimetres, screw-measure- 
ment 7.5 centimetres. It is worthy of note that in this first clinical attempt the screw was 
placed directly in the centre of the head in the optimum position. A study of Fig. 13 will 
show the drill track below the screw. It was found that the burr did not grip in this 
position, and I believe study of the rontgenogram indicates central necrosis of the head. 
Another drill-hole was made slightly higher, explaining the final position of the screw. 
At that point satisfactory fixation and impaction were effected. The necessity for the 
lateral rontgenogram is shown by a study of Figs. 10 and 11, which show excellent posi- 
tion for both wires in the anteroposterior view, but the lower wire slightly posterior to 
the neck in the lateral view. The upper wire, however, was in excellent position in both 
views, and the projecting end gave the proper localization for the subsequent steps. 

Convalescence was entirely uneventful. No plaster case was applied but instead a 
light pelvic brace, partially immobilizing both legs to above the knee-joint, in slight abduc- 
tion. Eaking and massage were started immediately and movements below the knee 
encouraged. 

Rontgenograms were made at monthly intervals. At the end of four months, union 
was considered satisfactory'. Generalized bone atrophy was noted in the segment occu- 
pied by the screw. On October 14, 1932, under local anesthesia, it was removed. The 
burr of the proximal portion was still tightly engaged in the head. Six months after 
fixation, the range of motion in the affected hip is roughly one-half normal, motion is 
painless and weight bearing, while still protected, is well tolerated. 
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Comment. — Necessarily, a preliminary report is the place for strictly 
limited conclusions. A method has been devised whereby intracapsular frac- 
tures of the neck of the femur can be internally and mechanically reduced 
and fixed using a closed technic. The detailed results of this method of treat- 
ment will be made the subject of a subsequent report. 

I wish to make grateful recognition of the untiring assistance rendered me by 
Dr. David S. Dann and Mr. Erich Hanicke. Many of the features of the various 
appliances are entirely the product of Mr. Hanicke’s ingenuity. The rontgenographical 
technic was similarly developed by Doctor Dann. 
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LOCALIZED TUBERCULOSIS OF THE CHEST-WALL * 

By Richard H. Meade, Jr., M.D. 

of Philadelphia, Pa. 

PROM THE DEPARTMENT OF SURGERY AND GYNECOLOGY OF THE UNIVERSITY OF VIRGINIA, AND FROM THE ‘V* SURGICAL 

SERVICE OF THE EPISCOPAL HOSPITAL OF PHILADELPHIA 

Graham 1 states that “tuberculosis is the most common condition involv- 
ing the ribs and sternum,” and Riedinger and Kummell 2 found 104 cases of 
tuberculosis of the ribs and sternum among 1,795 cases of bone tuberculosis 
in the Eppendorf Hospitals. Recently there appeared a report from the 
Maritime Hospital of Berclc, France, recording forty-five cases of cold 
abscess of the chest -wall during a five-year period. 3 John Alexander, 4 with 
his extensive practice among tuberculous patients, reports that he saw seven 
cases last year. In striking contrast to these figures are those from the 
surgical services of two large hospitals in this country. At the Episcopal 
Hospital in Philadelphia the records of only three proven cases of tubercu- 
losis of the chest-wall could be found for a twenty-one-year period ; while 
at the Hospital of the University of Pennsylvania during the same period no 
proven cases could he found in the surgical records, although in each insti- 
tution a number of cases of bone tuberculosis are seen each year. This 
striking discrepancy in figures can be explained in only one way. Tubercu- 
losis of the chest-wall is usually neither very painful nor dangerous to life, 
and as most physicians consider its treatment purely palliative at best they 
do not send their patients to the surgeon. In certain centres the practitioners 
have learned of the good results of proper surgical therapy and so refer their 
patients. Here in Philadelphia it seems that such is not the case. 

That the subject has not been ignored in recent literature is attested by 
the excellent article by Heuer 5 in Nelson’s System of Surgery, and the care- 
ful reports of Richard, 0 Ito, 7 Sorrell, 3 Kaufmann, 8, 9 and others. 

The term, localized tuberculosis of the chest-wall, is here applied to those 
lesions in which there is no demonstrable communication with a tuberculous 
process in the spine, or intrathoracic tissues. Though this would suggest 
that the local process was a primary one, such is rarely the case for a careful 
search will usually reveal evidence of tuberculosis elsewhere in the body. The 
lesion of the thoracic cage is thus only a local manifestation of a sys- 
temic disease. 

Pathogenesis . — Conflicting theories have been advanced to explain the 
development of the local lesion. The older and more generally accepted view 
considers the blood-stream as the distributing medium with a costal periosti- 
tis, or osteomyelitis, as the first indication of the localization. Less fre- 
quently a soft tissue abscess forms first and rarer still the costal cartilage 
shows the initial change. Notable among the writers who have emphasized 

* Read before the Philadelphia Academy of Surgery, April 4, 1932. 
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this method of origin are Heuer, 5 Ricard, 10 and Sorrell. 3 The concept of 
the development of the chest-wall process as the result of lymphatic spread 
from an intrathoracic focus has been ably supported by the writings of 
Auchincloss 11 and Kaufmann. 8, 9 They believe that the structures beneath 
the chest-wall act as the distributing foci. Even though no evidence may be 
apparent at operation Auchincloss feels that the lungs, pleura and mediastinal 
lymphatics are “preeminently responsible.” Kaufmann, 8 in a recent article, 
gives the results of his study of specimens removed at operation. He found 
that the lymph-nodes of the intercostal spaces were always involved. These 
were infected, he believes, as the result of a tuberculous pleurisy but did not 
give rise to an abscess until the pleural lesion had become healed. This 
assumption would account for the healthy appearance of the pleura so fre- 
quently observed at operation on these cases. Depending upon the contigu- 
ous structures encountered in the outward spread of the process the apparent 
lesion would be an osteitis, chondritis, or soft tissue abscess. John Alex- 
ander 4 also believes that most cases spring from infection of the thoracic 
lymphatics, especially those of the internal mammary chain. 

From a study of the literature and from my own experience it would 
seem that there is abundant evidence that the tuberculous process of the 
chest-wall may arise either by way of lymphatic extension from an intra- 
thoracic focus, or by way of the blood-stream from a similar area. The 
concept of a true primary lesion rests on the knowledge that no tissue of the 
body is immune to invasion by tubercle bacilli. On the other hand, prac- 
tically all patients with the local manifestation show evidence of concur- 
rently active, or previously active, intrathoracic tuberculosis. This I believe 
to be true in spite of the reports of Mercade, 12 Gruget, 18 and others to the 
contrary. For in none of their cases was Rontgen examination of the chest 
recorded. And it is only by such investigation that the intrathoracic tissue 
can be said to be free from tuberculosis. 

For convenience of discussion the process will be considered in regard to 
the various locations in which it develops. The osseous ribs and sternum are 
most frequently attacked, the soft parts less frequently, and the costal car- 
tilage least of all. In the report from the Berck Maritime Hospital for the 
years 1922 to 1927, there were thirty-one cases of tuberculosis of the ribs, 
ten of the soft parts alone and only four of the costal cartilages, and the 
reporters consider the cartilaginous origin to be rarer than these figures 
would indicate. 

The Soft Tissues of the Chest-wall . — Although the soft tissues of the 
chest-wall are less frequently the site of early involvement than the bony 
cage, they are almost invariably involved by the time that the patient presents 
himself for treatment, regardless of the site of the origin. The most obvious 
type of soft tissue abscess arises as a result of aspiration of a tuberculous 
pleural effusion and is an example of local implantation of organisms. 
Heuer 5 has reported a case of multiple tuberculous abscesses occurring in the 
subcutaneous tissue of a man’s chest, and one may see a superficial abscess 
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arising from an axillary, or pectoral lymph-node. The common type, accord- 
ing to Sorrel and Sayag-Dromer , 3 arises in the subcutanepus tissue, or in the 
connective tissue in the muscles. The pleura, the endothoracic fascia, and 
the lymphatics of the chest-wall, have all been described as sites of origin. 
Whether or not it starts in the pleura or other deep-seated layer the process 
always advances outward, either directly, or after a lateral deviation. Prac- 
tically all writers agree that inward spread is unknown. During the deep 
stage no symptoms may be present, or there may be a dull constant pain 
which is accentuated by deep breathing. As the lesion becomes more super- 
ficial a slight swelling is noticed which grows so slowly that it causes little 
alarm. At this time examination reveals a rather firm, rounded protuber- 
ance which gives the impression of deep fluctuation. There is usually no 
acute tenderness but pressure may produce vague discomfort. Later the 
skin shows the effects of pressure, becoming thin and cyanotic, and a definite 
encircling zone of induration can be felt. Eventually, in the untreated case 
the skin is perforated, allowing the escape of fluid which varies. in character 
from a thin, clear, yellow one to a thick, grayish one. The important feature 
of the fluid is its sterility on routine culture and the positive evidence of 
tuberculosis elicited by guinea-pig inoculation or growth of the bacilli on 
special media. Following the perforation a sinus persists for a long time 
before secondary infection develops and produces tbe characteristics of an 
acute pyogenic abscess. 

In arriving at a diagnosis of the condition the history of insidious devel- 
opment of the swelling is important, as is the absence of tbe usual signs of 
acute inflammation. Evidence of tuberculosis elsewhere in the body is very 
helpful and rontgenographical study of the chest should not be omitted. 
Aspiration of the unruptured abscess usually clinches the diagnosis, although 
rarely histological study of the tissue is necessary. The manner of removal 
of the fluid is very important. Aseptic technic is essential, and the needle 
should be introduced through the adjacent normal skin in order to avoid 
injury to the thin roof of the abscess which would result in sinus formation 
and secondary infection. 

As must be repeatedly emphasized, the abscess is only the local manifesta- 
tion of a systemic disease and its treatment, therefore, must be undertaken 
only in conjunction with measures directed at the underlying process. Under 
very favorable environmental conditions combining heliotherapy with rest, 
fresh air, and nourishing food, the chest-wall lesion may undergo spon- 
taneous healing. This, unfortunately, is of rare occurrence. It is more 
practicable to also institute local treatment. In the past this has consisted in 
keeping the abscess empty by repeated aspiration, or by replacing the contents 
with iodoform and glycerine. Incision and evacuation of the abscess with 
primary closure is little better as it does not remove the source of the trouble. 
Far more rational seems the complete extirpation of the diseased tissues with 
primary air-tight closure of the wound. When this is done one can definitely 
exclude the presence of an underlying osseous, or cartilaginous involvement, 
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or satisfactorily deal with it if present. The results from this method are 
excellent and the patient is spared a long-standing lesion. 

The Ribs and Sternum . — Tuberculosis of the ribs and sternum is more 
common than that of the cartilage or soft tissue, as has been noted above. In 
discussing tbe pathogenesis of the chest-wall lesions it was pointed out that 
there was considerable evidence to support the theory that the underlying 
focus was beneath the rigid thoracic cage and that the ribs and sternum were 
involved in the outward extension of the infection. According to Heuer , 5 on 
the other hand, the process in the rib usually starts centrally as if it was 
hematogenous. He states that there is at first a small focus of tuberculosis 
in the medulla of the bone. This gradually increases in size, causing destruc- 
tion of the cancellous bone and a bone abscess results. The periosteum 
becomes thickened as does the overlying fascia and these together with the 
cortex are perforated by the expanding process and a soft tissue abscess is 
produced. Further progress may follow two main lines ; one outward and 
the other laterally. If advance is directly outwards the overlying skin is 
soon involved and a sinus forms. If the disease progresses laterally the 
cartilage becomes involved. In some cases many ribs are attacked and the 
resultant abscess is a large one. In either case the skin is eventually dam- 
aged and following the appearance of sinuses secondary infection develops. 

An interesting example of the outward spread of the disease was a case 
reported by V. Aloi , 14 in which the breast of a pregnant woman became the 
site of a large abscess arising from a tuberculous osteomyelitis of the under- 
lying sixth rib. Less frequently, the process begins as a periostitis. Accord- 
ing to Sorrel and Sayag-Dromer , 3 after destruction of the periosteum 
ulceration and erosion of the bone take place with the formation of a cavity 
containing small sequestra. Pathological fracture may occur but usually there 
is simply the outward extension of the process with the formation of a soft 
tissue abscess. Heuer 5 points out the importance of the site of the initial 
periosteal involvement. The anterior surface is most frequently involved. 
When the posterior periosteum is the point of origin the line of advance is 
usually through the overlying rib. Cases have been observed in which exten- 
sion occurs between the chest-wall and the costal pleura. The destruction of 
the posterior periosteum causes necrosis of the rib but sequestra are rarely 
observed. It is quite generally agreed that inward extension of the process 
to involve the pleura is never observed. 

The ribs most frequently involved, according to Sorrel and Sayag- 
Dromer , 3 are the fourth to the tenth; and of these the lateral and posterior 
segments are sites of choice. 

The sternum is attacked in the same way as the ribs and tbe changes 
occurring in it are similar. Not only may the bone itself be the site of the 
disease but the joints also may become involved. Perforation posteriorly 
from the sternum is usually prevented by the firm layer of fascia which 
separates it from the mediastinum, but a few cases have been reported in 
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which this has occurred. Such a complication is of course of grave 
significance. 

In considering the diagnosis of tuberculosis of the ribs and sternum the 
same points stressed under the heading of soft tissue tuberculosis are to be 
considered here. In addition, however, the bone changes will be revealed in 
most instances by the rontgenogram. Indeed, at times a diagnosis of tuber- 
culosis of the rib or of the sternum may be made before the involvement of 
the overlying soft tissue takes place when the rontgenogram incidentally 
demonstrates the lesion during the Rontgen study of the lungs of a patient 
with tuberculosis. In considering the diagnosis of tuberculosis of the sternum 
one must always carefully consider the possibility of syphilis as gummata of 
the upper sternocostal region are not infrequently found. The laboratory 
here proves of great assistance with serological studies. 

Treatment . — As has been stated before, general treatment must always 
be followed and attention is not to be limited to the obvious local lesion. 
Under exceptionally favorable conditions conservative treatment may suffice 
in the early stages. In general, however, surgical intervention is necessary. 
This will consist of excision of the soft tissue abscess and of the underlying 
involved rib or sternum. It is important to make a wide excision of tissue 
going well out into the healthy area. It is not usually necessary to remove 
the entire periosteum with the rib, as in most cases only the overlying por- 
tion is involved, and that secondarily. And it is striking how many cases do 
well after simple subperiosteal resection of the diseased bone, when one 
considers that according to some writers the bone is only secondarily involved. 
In those cases in which secondary infection has not developed, even in the 
presence of sinuses, primary closure of the wound without drainage is the 
method of choice. Practically all recent writers are firmly in agreement on 
this point. If it is necessary to use a drain because of uncontrolled oozing, 
the material should be of non-irritating substance and should be removed 
after one or twp days at the latest. Meticulous hemostasis and the oblitera- 
tion of large dead spaces by pressure of firm dressings, by suture, or muscle 
pedicle graft will do much to ensure primary healing. 

The Costal Cartilages . — Tuberculosis of the costal cartilage occurs quite 
frequentty as the result of extension of the disease from the corresponding 
rib, and less frequently from disease of the adjacent lymphatics. About 
these two forms there is little dispute. On the other hand, the question of 
primary tuberculous chondritis has brought forth much discussion, especially 
in France. Two forms of the disease have been recognized, that starting in 
the perichondrium and that in the cartilage itself. Because of the admittedly 
abundant vascularity of the perichondrium very little doubt has been 
expressed about the existence of tuberculous perichondritis. But this una- 
nimity of opinion has been lacking when there has been discussion of tuber- 
culosis of the central portion of the cartilage. The chief obstacle to belief has 
been the apparently widespread opinion that costal cartilage is avascular. It 
was with this idea that the reports of Mercade . 12 Gruget 13 and Dujarier, 13, 10 

251 



RICHARD H. MEADE, Jr. 


were attacked. Arid this in spite of the work of Linberg 17 showing pene- 
tration of the cartilage with blood-vessels after the tenth year. More 
recently the studies of Nikolajew , 18 and of Leblanc and Sayag 19 have given 
adequate anatomical foundation for central hematogenous infection of the 
cartilage. Of the later reports of cases of tuberculous chondritis that 
of Benedetti-Valentini 20 is the most convincing. In his paper excel- 
lent photomicrographs of tubercles in the central portion of the cartilage 
are reproduced. 

Whether or not the process is truly a primary one is mainly an academic 
question for the clinical course is quite constant. Two forms of onset are 
recognized, one starting in the perichondrium and the other starting in the 
cartilage proper. In the former there is at first a thickening of the peri- 
chondrium with the formation of tuberculous granulation tissue and pus, 
after which destruction of the cartilage ensues. Associated with this is the 
development of a soft-tissue swelling and the typical cold abscess appears. 
The process may remain localized with the formation of a sinus but the 
tendency is for it to spread along the cartilage with involvement of its cor- 
responding rib, and even extension to other ribs'. This tendency to spread is 
especially marked when the disease involves one of the lower ribs whose car- 
tilages form a continuous bridge. Moschowitz 21 said that the usual history 
of a patient with chondritis could be divided into four stages. During the 
first the soft-tissue abscess is treated by incision or is allowed to perforate, 
leaving a sinus. In the next stage laboratory investigation of the persisting 
sinus usually reveals tuberculosis. In the third stage, the stage of the curette, 
attempts at local eradication of the sinus are made. Finally comes the “stage 
of unsuccessful surgery,” when multiple sinuses are present. Here wide 
excision of tissue is useless unless all of the cartilage in the involved area is 
removed from rib to sternum. As was repeatedly observed in his cases it 
was not the specific nature of the infection but rather the reaction of the 
specific tissue that made for chronicity. At secondary operations no evidence 
of tuberculosis could be found when all of the diseased cartilage had been 
removed at the first, but the remaining end of the cartilage was found to be 
denuded of its perichondrium and there was chronic chondritis. This tend- 
ency to chronicity can be best explained by the poor blood supply, the fact 
that the arteries are end arteries, and by the delicacy of the perichondrium. 
This last point was especially remarked upon by Moschowitz, who felt that 
the presence of a drain was sufficient to injure this tissue. 

The diagnosis of this condition is especially important as it may be con- 
fused with typhoid chondritis, pyogenic infection, or syphilis. In the local 
examination of the part there is nothing specific. The history, the demon- 
stration of the tubercle bacilli in smears or by’ - growth on special culture 
media, or by guinea-pig inoculation, and the demonstration of tuberculosis 
elsewhere in the body are the points to be made. 

The treatment of tuberculous chondritis needs great emphasis as it is 
usually notoriously inadequate. If conservatism is to be practiced then one 

252 



TUBERCULOSIS OF THE CHEST-WALL 


must be thoroughly conservative ancl depend upon general hygienic and helio- 
therapeutic measures. From a study of the recent literature, however, it 
seems evident that the only real hope for success lies in the addition of 
radical surgery. Although it was recognized by some that complete excision 
of cartilage was necessary it was not until 1918 when Moschowitz published 
his paper that the subject was clearly presented. Before that time most 
surgeons had been content to do local excisions of diseased cartilage, or a 
more radical resection, but still leaving exposed cartilage in the operative 
wound. These procedures were not infrequently temporarily successful but 
almost invariably recurrence ultimately occurred. In more recent years the 
teachings of Moschowitz have been widely followed and with a great increase 
in the percentage of cures. Fie showed the importance of complete removal 
of all of the costal cartilage in which the disease occurred, with partial resec- 
tion of the bone at either end. Involvement of any rib below the fifth calls 
for subperichondrial resection of all of tbe lower costal cartilages as there is 
a continuous bridge between them. Having removed the cartilage the 
involved soft tissue must be as carefully excised as possible, meticulous 
hemostasis attended to, and the wound closed tightly. In extensive cases 
muscle pedicle grafts will be necessary. Drains should not be used in the 
absence of mixed infection, the accumulation of serum in the wound being 
combated by the firm pressure of the overlying dressing. 

During tbe last three years I have had the opportunity of treating three 
cases of localized tuberculosis of the chest-wall. Because of their value in 
illustrating points discussed in the preceding paragraphs these cases are 
here reported. 

Cash I. — E. C., a thirty-ycar-old white woman, a pupil nurse, first had evidence of 
pulmonary trouble following an attack of influenza and pleurisy in 1920. She developed 
a productive cough, lost weight and ran an afternoon fever. Examination showed evi- 
dence of pulmonary tuberculosis and she was sent to a sanatorium. After eighteen 
months she was well enough to resume her nursing, which she continued until 1926, 
when another attack of influenza followed by pneumonia caused a relapse in her tuber- 
culosis. She was finally admitted to the Blue Ridge Sanatorium June 1, 1928. At that 
time she had evidence of an advanced bilateral process. She improved after a poor begin- 
ning and was doing well until January 28, 1929, when she suddenly developed spontane- 
ously an extensive interstitial emphysema with evidence of mediastinal involvement. 
After going steadily downhill she recovered rapidly following surgical drainage of the 
supraclavicular and infraclavicular emphysematous areas. In June of the same year 
there developed a small inflammatory area over the lower part of the sternum. By the 
twenty-ninth it had shown evidence of fluctuation and was aspirated. At this time six 
cubic centimetres of thick yellow fluid were aspirated. No organisms were found. Other 
aspirations were done and heliotherapy was used without signs of improvement. It was 
then decided to excise the area. July 24 this was done under local anaesthesia. At that 
time the process seemed to be confined entirely to tbe soft tissues over the lower end of 
the sternum; no communication with the bone could be found. The wound was packed 
open with iodoform gauze. Examination of the small amount of tissue removed at 
operation showed a diffuse tuberculous inflammation with large caseous areas and a 
moderate epithelioid reaction with haemorrhage, giant cells, and secondary acute inflam- 
mation. Healing took place slowly but progressively until only a small sinus persisted, 
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which gave no evidence of healing. All forms of local treatment and heliotherapy were 
tried without success. Finally, it became evident that the sinus led down to a deeper 
structure, probably the costal cartilage. March i, 1930, under gas and oxygen anses- 
thesia the old lesion was excised and a focus was found in the cartilage of the seventh 
rib about an inch from the sternum. This area was excised locally and the wound packed 
with vaseline gauze. Sections were only made from the soft tissues removed, the car- 
tilage as such was not recognized. The pathologist’s report was : “Sections of skin 
and subcutaneous tissue show apparently normal epidermis but the derma shows 
marked round-cell infiltration and dense hyalinized fibrous tissue. On one border there 
is a mass of old granulation tissue which shows round cells and polymorphonuclear infil- 
tration. Beneath this and throughout it are a number of areas resembling tubercles 
with giant cells and epithelial cells. There is only slight evidence of any caseation. 
Diagnosis . — Tuberculous granulation tissue.” 

Again she returned to the sanatorium and local measures and heliotherapy were 
again applied. All of this time her pulmonary condition was showing no change but she 
had improved to such a point that she was without symptoms except for a slight cough 
at times and a tendency to develop fever on exertion. It was at last realized that the 
only chance for cure of the tuberculosis of the chest-wall lay in a radical removal of the 
lower cartilages. This was done July 8, 1930; the sixth, seventh, eighth, and ninth 
costal cartilages were excised. Examination of the tissue removed showed many pieces 
of rib, cartilage and fibrous tissue, and skin. Sections showed normal-appearing 
epithelium, but the subcutaneous tissue was infiltrated with polymorphonuclear round cells 
and red blood-cells with many tubercles. There was marked increase of fibrous tissue. 
Sections of the cartilage and bone showed no evidence of tuberculosis but slight acute 
and marked chronic inflammation with many giant cells. Diagnosis . — Acute and chronic 
inflammation of skin with tubercles in the subcutaneous tissue. Acute and chronic 
osteochondritis. 

The wound healed quite well, being almost entirely closed except for the site of the 
old wound by the end of the second week. At this time she began having frequent 
headaches and generalized dull pains. After three days she showed evidence of meningeal 
irritation with increased spinal fluid pressure (200 millimetres water) and 146 cells 
per cubic millimetre but tubercle bacilli could not be demonstrated. She went rapidly 
downhill and died July 30, just twenty-two days after her operation. Permission for 
autopsy was refused. 

Comment . — This case was of extraordinary interest throughout and it was most 
disappointing that a final examination could not be made. The origin and course of 
her spontaneous interstitial emphysema have been discussed in an earlier paper. 22 Ap- 
parently, there was no direct connection between her intrathoracic tuberculosis and that 
of her chest-wall. In retrospect, it would seem that she had a tuberculous focus in her 
costal cartilage from the beginning and that it was overlooked at the first operation. 
The inward extension of a soft-tissue tuberculosis to the cartilage is not on record 
where there has been excision of the process without damage to the underlying cartilage. 
That no damage could have been done to the cartilage at the first operation on this 
patient is certain as the procedure was confined to exploring the inflammatory process 
which was located over the lower part of the sternum. The first operative procedure 
would seem to have been adequate though an attempt at closure of the wound would 
have been better. At the second operation when cartilage was found to be exposed and 
diseased the radical procedure carried out at the last operation should have been done. 
Failure to do so was partly due to the patient’s fear of an operation of any extent and 
to my own feeling that a local procedure might suffice. The fatal outcome in this case 
was probably associated with the operation. She had an advanced pulmonary lesion and 
the addition of extensive trauma was sufficient to cause a flare-up in her pulmonary 
lesion and spread to her meninges, or brain. Such a fatal ending was reported by 
Moschowitz in one of his cases. Whether such an operation should be urged upon a 
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patient with the marked pulmonary involvement that this patient had is a debatable 
question. As can be seen from this report conservative treatment was followed for a 
long time. After months of having a small draining sinus this patient became so de- 
pressed at the thought of its persistence, even though it was neither painful nor in any 
noticeable position, that she said that she would rather die than live with it ever present. 
Although she had widespread involvement of her lungs the process had reached a semi- 
quiescent state, she had no tubercles in her sputum and with rest ran no fever. She 
was to be discharged from the sanatorium when she begged to have another attempt 
made to eradicate her chest-wall lesion. 

Case II — S. M. H., a thirty-nine-year-old white railroad fireman, was admitted to 
the University of Virginia Hospital May 26, 1930, because of draining sinuses of his 
right chest-wall. Four or five years before admission he had developed a right-sided 
pleurisy with effusion and was in bed for five months. Eighteen months later he worked 
for a short time and then developed a tuberculous cervical adenitis, also on the right side, 
which responded to simple drainage. In December, 1928, he was admitted to the medical 
service of the University of Virginia Hospital, at which time he was found to have a 
right cervical adenitis, a large abscess of the right chest-wall, a greatly thickened pleura 
and rontgenographical evidence of an old tuberculous process of the right apex. Aspira- 
tion of the abscess revealed clear yellow fluid which contained tubercle bacilli. He 
returned home and under general hygienic treatment improved in every way. The 
abscess opened spontaneously and drained clear fluid from the sinus which had devel- 
oped at the site of the original aspiration. Later, two other sinuses formed near the 
sternum and were used by his doctor for purposes of irrigation. Upon return to the 
hospital in May, 1930, he was found to have evidence of an old healed right cervical 
tuberculous adenitis, retraction of the upper half of the right chest, and a chronic abscess 
occupying the right chest-wall with old sinuses located at the anterior axillary line over 
the fourth rib, near the sternal end of the same rib and over the sternal end of the third 
rib. There was free communication between these with evidence of a large central 
extrapleural cavity. Rontgenographical examination of the chest showed evidence of an 
old tuberculosis of the right apex, marked thickening of the entire right pleura and a 
small area of rarefaction in the centre of a mass of increased density corresponding to 
the sternal end of the right fourth rib. 

May 29, under gas and oxygen anaesthesia, an incision was made connecting the three 
sinuses. This opened into a large abscess cavity which extended under the pectoral 
muscles, and involved parts of the cartilages of the third and fourth ribs which were 
ragged in appearance. The sternal end of the fourth rib showed evidence of necrosis. 
The intervening soft parts were almost cartilaginous in consistency. There was a rather 
large amount of thin purulent fluid material. All of the cartilage of the involved ribs 
together with the terminal two inches of bone was resected. The intervening soft 
tissues were excised as completely as possible but the pleura was not exposed due to 
the greatly thickened endothoracic fascia. 

Examination of the tissue removed at operation showed small pieces of roughened 
cartilage, of normal-looking rib, a piece of rib with an irregular cavity containing soft 
translucent tissue and pieces of skin and fibromuscular tissue. Section of the soft tissues 
showed much dense fibrous tissue with round-cell infiltration and large portions of a 
more cellular granulation tissue, showing numerous small tubercles. In the latter por- 
tion were also numerous polymorphonuclears. A few areas of necrosis were present. 
Section of the cartilage showed inflammation of a somewhat atypical nature but with 
no evidence of tuberculosis. The bone, due to a misunderstanding, was not sectioned, 
and the specimen lost. 

The patient made a good recovery from his operation. The wound drained freely 
at first but drainage decreased rapidly under daily dressings and ultra-violet-light 
therapy until his departure from the hospital nineteen days after operation. At that 
time the wound was mainly healed except for the lowermost portion, from which there 
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escaped seropurulent fluid. The patient was allowed to return home with the under- 
standing that he would receive ultra-violet-light therapy and have other proper care. 

After returning home he continued to improve. His wound was solidly healed by 
November and remained so until the following April. At this time a sinus reappeared. 
His general condition had continued to be good. Since then I have been unable to get in 
communication with him. 

Comment . — The origin in this case seems definitely to have been in the lymphatics 
of the chest-wall. As a result of his pleurisy the lymphatics became involved but did not 
give rise to the chest-wall abscess until the intrapleural disease had become dormant. 
The appearance of the sinus at the site of the aspiration is typical and illustrates the 
importance of using proper technic as previously described. The delay in healing was 
probably due to a combination of circumstances, mixed infection, incomplete removal of 
diseased tissue, and failure to fully obliterate dead space. 

Case III.- — J. M., a white taxi driver of thirty-two years, was first seen in the 
Chest Clinic of the Episcopal Hospital, Philadelphia, February, 1931. During the course 
of his routine chest examination it was noticed that he had an oval swelling in his lower 
chest, overlying the eighth rib at its costochondral junction. He had noticed this swell- 
ing for a few weeks but because of lack of pain had said nothing about it. In 1928, 
this patient had been found to have a bilateral pulmonary tuberculosis and had been 
sent to a sanatorium, from which he had been discharged as a quiescent case in May, 
1930. Since that time he had been working, as a taxi driver, with no symptoms except 
for a slight morning cough. 

Examination of the chest showed a typical cold abscess in an early stage occupying 
the region above described. It was about two inches in greatest diameter, was soft and 
deeply fluctuant, not tender and the overlying skin was normal. There were also signs 
of disease at both apices, with moderately coarse rales after cough, and slight dullness. 

Aspiration of the swelling through the surrounding edge of normal tissue gave a 
clear, straw-colored fluid which contained no pus and no bacteria. Guinea-pig inocula- 
tion also was negative. 

He was admitted to the Episcopal Hospital February 25. A rontgenogram of 
his chest showed evidence of an old bilateral apical tuberculosis but no evidence of rib 
involvement was seen. February 26, under local anaesthesia, an incision was made over 
the dome of the swelling starting an inch lateral to it and extending an inch medial to it. 
The mass was found to be an abscess arising from the tissue immediately overlying the 
costal cartilage near the costal junction. In excising it a small opening was made in 
its wall and a creamy pus escaped. The wound was cleaned and then the distal inch of 
the rib and the proximal inch of the cartilage were resected and their ends covered 
with bone wax. It was thought then that the process was arising from the perichon- 
drium. The muscles were carefully approximated as well as the subcutaneous tissue and 
skin. A small rubber dam drain was inserted in the outer angle of the wound and a 
firm dressing of gauze was applied. Convalescence was uneventful, the wound healing 
by primary intention except at the site of the drain. He was discharged March 7 nine 
days after operation. 

Microscopical examination of the tissue removed at operation showed no involvement 
of the rib or cartilage but tuberculous granulation tissue. It could not be determined 
whether it arose in the perichondrium, or the overlying connective tissue. 

The patient now has a small scar which gives him no trouble and shows no evidence 
of breaking down. His general health has continued to be good. 

Comment . — Prompt detection of the abscess in this case was due entirely to a routine 
examination. It was in a very early stage and most suitable for operative intervention. 
The rapidity with which healing took place and the fact that the remaining cartilage 
did not become involved suggest that the process was completely removed and that the 
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cartilage had not been primarily affected. There seems to be no evidence here of 
lymphatic extension from a deeper focus. 

Usually such a case would not reach a surgeon until after the abscess had been 
repeatedly aspirated or had spontaneously opened ; then the story of healing would not 
have been so smooth. 

Suw marv . — There is a striking difference in the number of cases of 
localized chest-wall tuberculosis seen in hospital practice. This can be 
accounted for by the difference in attitude of the doctors referring patients 
to surgeons. 

The process may arise by extension from foci in the lymphatics of the 
chest-wall, or as a hematogenous infection. 

In order of frequency the bony ribs come first, the sternum, and soft 
parts next, and the cartilage last. 

Diagnosis can rarely be made before the cold abscess appears. Examina- 
tion of its contents will almost invariably settle the question. 

Treatment must be general and local. Excellent results have been 
obtained by radical excision well beyond the limits of the involved tissue, 
removal of all exposed cartilage, and air-tight closure. Drainage should be 
used only in cases with mixed infection. 

Three new cases of localized chest-wall tuberculosis are reported. 
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THE FULL-THICKNESS SKIN GRAFT 

ITS FIELD OF APPLICABILITY AND TECHNICAL CONSIDERATIONS* 

By John II. Garlocic, M.D. 
of New York, N. Y. 


Although evidence indicates that the ancients made use of this form 
of skin grafting, the earliest authentic record was by J. Mason Warren, in 
1843. Wolfe, in 1875, introduced the method to ophthalmological literature, 
while Kraus, a year later, called attention to its possibilities in general surgery. 
The more modern aspects of the subject have been developed largely by 
J. Staige Davis and V. P. Blair. While, since Warren’s first report, this 
method has been used frequently, it still remains a surgical resource of great 
•value to a relatively small group of surgeons. Therefore, I would like to 
call attention again to its possibilities and to enumerate some of the prob- 
lems, many of a technical nature, that have been encountered. 

Inasmuch as the success of a full-thickness skin graft depends largely 
upon an almost perfect aseptic technic, it may be stated that this type of 
graft should be placed only on a fresh surgical wound and that its use for 
granulating wounds is inadvisable. Its field of applicability is therefore lim- 
ited to a group of cases which present a defect of skin and subcutaneous 
tissues immediately following surgical excision of a pathological condition. 
These may be divided into several classes ; namely, following excision of 
healed cicatricial contractures caused by burns or trauma, after plastic or 
destructive operative procedures to prevent cosmetic defect or contractural 
deformity, to replace skin loss following excision of surface tumors or blem- 
ishes, to furnish skin for the clefts in the operation for congenital or acquired 
syndactylism, and to replace hair-bearing skin, as an eyebrow. 

The convalescence of a patient with a large granulating wound may be 
greatly shortened by the early application of Thiersch grafts, a point stressed 
by Lyle. Besides diminishing the extent of underlying fibrosis, which, in 
itself, is most important, early Thiersch grafting curtails the period of con- 
valescence and the number of painful dressings. At a later date, if con- 
tractural deformities develop, the full-thickness skin graft may be used 
following excision of the scar. 

In the selection of the type of skin graft to be used in a particular case, 
the surgeon must take cognizance of a number of factors. There are numer- 
ous conditions in certain parts of the body which require for their correction 
more underlying tissue than a full-thickness graft can supply. Under such 
circumstances, the pedicled skin flap offers greater possibilities. Certain 
regions, as the neck and axilla, are so constituted anatomically ' as to lend 
themselves poorly to prolonged immobilization and firm, even pressure, two 

*Read before the New York Surgical Society, May 11, 1932. 
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FULL-THICKNESS SKIN GRAFT 


a cicatrix makes firm, even pressure difficult. In other regions, as the back 
of the neck, the forehead and face, and parts of the torso, the full-thickness 
2raft can be used with excellent chances of success. However, this form of 

o 

graft finds its greatest field of usefulness in extremity surgery. To cover 
defects in the popliteal space, the front of the elbow, the forearm and leg, 
and both aspects of the hand, the surgeon has in the full-thickness graft a 



Fig. — Three weeks later, the pedicle of the flap was divided and 
sutuied into place. Thiersch giafts were then applied to the defect 
along the inner side where the flap had sloughed. At this same sit- 
ting, a tubed flap was made on the anterior aspect of the right thigh. 

This was subsequently “waltzed” to the inner aspect of the right knee 
in preparation for use in the right popliteal space. However, the house 
surgeon, in removing the bandage one day, accidentally divided the flap 
in two; so that this procedure had to be abandoned. The granulating 
area in the right popliteal space and the contracture are clearly shown. 

most valuable surgical recourse. In addition to supplying adequate tissue, 
it has the added advantage of a one-stage procedure. Even in extremity 
surgery, certain minor limitations to its use must be considered. For instance, 
a full-thickness graft will not unite to bone, unless a layer of periosteum is 
present. On the flexor surfaces of the fingers, this form of graft will very 
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often not succeed id placed upon exposed tendons. An intact tendon sheath 
is most desirable. 

There are other considerations, more remote in point of development, 
which must also be analyzed before the surgeon makes use of a full-thickness 
graft. These involve future shrinkage, changes in color, the development of 
heavy scars at the edges and the growth of hair. With regard to shrinkage, 
it has been my experience that, if the graft “takes” perfectly with a mini- 
mum loss of surface epithelium, the contraction will not be more than would 
follow the healing of a pedunculated flap of similar size. In certain regions, 
allowance must be made for any shrinkage with a view toward future func- 



Fig. 4.— One month later, a full-thickness graft taken from the left buttock was applied to the 
inner half of the left popliteal space marking the region where the original pedicled flap had sloughed. 
This graft measured two inches square. It was not perforated. Xeroform-rubber sponge dressing 
was applied. First dressing was done on the twelfth post-operative day. The graft “took” entirely. 
One month later the granulating area in the right popliteal space was covered with Thiersch grafts. 
The patient was then discharged and returned one year later. The photographs indicate the con- 
tracting scar in the right popliteal space and the soft pliable skin in the left popliteal region. 

tion. For instance, when a Wolfe graft is placed on the dorsum of the hand, 
the fingers should be placed in flexion during the period of healing in order 
to prevent future loss of function. In certain locations, Blair speaks of 
doubling back the skin bordering the defect at the time of operation in order 
to compensate for expected contraction. On the hand, splints used for two 
or three weeks will help control contraction. 

With regard to late changes in color, numerous interesting observations 
have been made. In true blonds, very little, if any, later pigmentation occurs. 
Brunettes show a much greater tendency to pigmentary changes. This is 
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more prone to occur if superficial exfoliation of the uppermost epithelial 
layers takes place. A good “take” without this surface blistering shows 
grossly very little change from the normal skin texture of the original source 
of the graft. Finally, full-thickness grafts have a tendency to develop a 
“shiny” appearance, which must be considered when using the method for 
face defects. 

Not infrequently, a heavy scar will develop along the edges of the graft. 



Fig. 5. Fig. 6. 

. 5- — A free full-thickness graft taken from the lower lumbar region, and measuring three by 

, ve . mches, was placed in the right popliteal space after excision of the contracting scar. No perfora- 
tion of the graft was done. Xeroform ointment and rubber sponge dressing. Photograph indicates a 
tiny slough near the outer inner angle. 

Fig. 6 . — This indicates the final result. The photograph was taken two and a half years after the 
last operation. The skin in each popliteal space is soft and pliable, and is not pigmented. There is 
normal function in the knee-joints. 

This may occur after a perfect “take.” It is difficult to explain this remote 
development, unless the reason may be the indefinite one that causes some 
individuals to form keloids after simple incisions. Needless to say, one can- 
not foretell this eventuality. 

I have noted, in almost every instance, that, three or four months later, 
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a thin layer of fatty tissue is deposited beneath the graft, and a previously 
depressed area fills up and rises to the level of the surrounding skin. Thus, 
the full-thickness graft possesses another important advantage. Inasmuch 
as the majority of hair follicles in a successful “take” will grow hair, the 
surgeon must choose non-hair-bearing skin, unless hair is desired. This is 
important. 

The most recent study of the histology of skin grafts is by Harold Neuhof, in his 
monograph, “Transplantation of Tissues.” I believe that a clear understanding of the 
healing processes and tissue changes is so important that a brief summary of his find- 
ings is indicated. Within five or six hours after transplantation, there is an exudate 



Fig. 7. — This patient caught his left hand in a machine on September 18, 1929, producing an 
injury in the palm. He was taken to a hospital where an operation was performed the following day. 
The wound became infected, necessitating two subsequent operations. The wounds healed after twelve 
weeks. The patient presented an irregular contracting scar in the palm of the left hand, stretching 
from the base of the ring finger to the base of the thumb, pulling the thumb toward the palm. There 
was bony ankylosis of the proximal interphalangeal joint of the little finger due to a badly united 
fracture. The ring finger _ was held in partial flexion and there was marked impairment of active 
flexion in the middle and ring fingers. On July 1, 1930, the entire scar in the palm of the hand was 
excised. Extensive scar tissue binding the various flexor tendons together was visualized. This was 
completely removed. A sleeve of parotenon fat taken from the palmaris longus tendon was placed 
around the flexor profundus tendons of the ring and middle fingers. The defect was then covered 
with a free full-thickness skin graft taken from the anterior chest-wall. The hand was placed on a 
specially prepared aluminum splint with the fingers in extension and wide abduction. The graft was not 
perforated. Xeroform ointment-rubber sponge dressing was applied. The first dressing was done ,011 
the eleventh post-operative day. A small area of necrosis developed in the centre of the graft. This 
pictures the result after two years, and illustrates the thick peripheral scar as well as a keloid 
formation at the point of necrosis. 


of fibrin from the underlying wound fixing the transplant in place. This fibrin layer 
soon becomes infiltrated with leucocytes and fibroblasts and disappears gradually, being 
replaced by a richly vascular connective tissue containing round cells. The granulation 
tissue has changed into an organized membrane at about two weeks. Within a few 
hours after the grafting operation, leucocytes of the fibrin layer migrate into the inter- 
stices of the graft and are also found in the lumina of its empty blood-vessels. Most 
of the vessels in the transplant degenerate. By injection experiments, vessels have been 
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demonstrated in grafts on the third day. I have demonstrated this point, clinically, by 
obtaining bleeding from a free full-thickness graft after forty-eight to fifty-six hours by 
scarifying its surface. The newly built vessels arise by a budding of the capillaries in 
the fibrin layer and the buds often extend directly into the vessels of the graft. The 
latter histological finding is evidence in favor of suturing full-thickness grafts under 
some tension so as to favor keeping open the cut ends of blood-vessels and lymphatic 
channels. 

Degenerative processes begin, and by the third or fourth day the epidermis with the 
upper rete layer is lost. At an early date, vacuolization of the surface of the graft is 
evident. Hand in hand with the degenerative processes, regeneration goes on and it 
is usually so energetic that in six or eight days, the entire transplant is covered with 
new epithelium. The degeneration extends to the cutis, also. Padgett, working in 



Fig. 8. Fig. 9. 

Fig. 8.— The scar on the chest-wall marking the doner site for the full-thickness graft. 

Fig. 9.- — This patient, when first seen on January 7, 1931, presented a large neurofibroma on the 
antero-mternal aspect of the left leg which he had had for twelve or thirteen years. The tumor was 
completely excised, leaving an oval defect measuring three inches in diameter, and two and a half 
inches in length. In order to completely eradicate the giowth, a small piece of periosteum was 
removed from the tibia. A full-thickness skin graft taken from the anterior aspect of the same thigh 
was placed in the defect. It was not perforated. Xeroform ointment-rubber sponge dressing. The 
graft took completely with the exception of the region which covered the tibia where the periosteum 
had keen removed. The photograph indicates the result after fifteen months, and shows that the area 
which had been previously depressed is now level with the surrounding skin due to the deposition of fat. 

Blair’s clinic, found that his sections did not show as much degeneration of surface 
epithelium or cutis and corium as is usually described. 

Technic . — It is probably wiser to completely excise a cicatrix than to 
make relaxing incisions only. Naturally, if the area produced by total 
excision of the cicatrix were to be too extensive, such a procedure would not 
be feasible. In extremity surgery, the use of an Esmarch bandage is an 
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Fig. io. — This patient received a severe injury to the right hand on November 10, 1930, when 
it was caught in a silk machine. He was treated in a hospital out of town for one and a half months. 
Five months after the injury examination showed a thick ridged scar extending from the wrist to the 
proximal phalanx of the ring finger, producing a contracture of the entire palm, drawing all the fingers 
together toward the middle of the palm. X-ray revealed a healed fracture of the proximal phalanx of 
the little finger united in poor position. The photographs indicate the extent of function before operation. 



Fig. 11. — On March 24, 1931, the entire scar was excised, thus permitting complete extension of 
the fingers. The defect measured five by three inches. A free full-thickness skin graft taken, from 
the chest-wall was applied. The graft was not perforated. The hand was placed on a specially pre- 
pared aluminum splint with the fingers extended and widely abducted. Xeroform ointment-rubber 
sponge dressing. The graft “took” completely. The first dressing was done on the thirteenth post- 
operative day. The splint was worn for three weeks. The photographs indicate the thick scar along 
the outer distal aspect of the palm. In addition, the deep pigmentation is noteworthy. This was 
expected because the patient is very dark complexioned. The improvement in function is noteworthy. 
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added advantage, because it permits of more rapid excision 'of the cicatrix 
and diminishes, to a large extent, tissue trauma. After excision of the scar, 



Fig. i2.— This patient injured his left hand on August 31, 1931, when it was caught in a bread 
machine. The patient was taken to a hospital where the wounds were sutuied. A mild infection 
developed producing an extensive cicatrix as indicated in the photographs. This scar prevented exten- 
sion of the little, ring, and middle fingers and full abduction of the thumb. 


the Esmarch bandage is removed and bleeding is controlled. The capillary 
bleeding that always occurs can usually be controlled by having an assistant 
apply firm, even pressure with warm sponges while the surgeon removes the 



. Fig. 13. — On October 27, 1931, the entire scar was excised. Scar tissue was found extending 
into the palm, binding the various digital nerves together and running into the muscles of the thenar 
eminence. The defect was covered by a non-perforated full-thickness skin graft taken from the chest- 
wall. 1 he hand was placed on an aluminum splint with the fingers widely abducted and extended. 
Xeroform ointment-rubber sponge dressing. Aside from superficial exfoliation of the surface epithelium, 
1 1 e P tlre “took” without incident. The photographs indicate the return of complete function, 

and the peculiar mottled pigmentation in a patient w'ho is moderately dark skinned. 

graft from the donor site. Before the graft is applied, the wound should 
be absolutely dry. This is probably the most important feature of the opera- 
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tive technic. In securing bleeding points, triple-zero plain catgut is used. 
Fear of possible harm to the graft by burying many tiny knots of catgut in 
the wound bed should not deter the surgeon from obtaining absolute haemosta- 
sis. I have not seen any complications which could be ascribed to this 
practice. 

It is advisable to undermine the edges of the wound to be grafted in 
order to obtain more accurate edge-to-edge apposition. This manoeuvre also 
helps to diminish future contraction of the graft and probably lessens the 
likelihood of a heavy peripheral scar. 

A pattern accurately reproducing the size and shape of the wound is next 
made. Numerous methods have been proposed to expedite this step. Blair 
uses tinfoil. Others use rubber dam. For the past three or four years, I 



Fig. 14- — This child, two years of age, burned his left hand when a hot iron fell on it. The 
burned area healed producing a syndactylism between the thumb and index finger, with obliteration 
of the first web and part of the web between the index and middle fingers. The entire scar was excised, 
thus freeing the webs between the involved fingers. The hand was then placed on a specially prepared 
aluminum splint with the fingers widely abducted. A non-perforated free full-thickness skin graft 
taken from the left thigh was placed into the defect and xeroform ointment-rubber sponge dressing 
applied. The first dressing was done on the eleventh post-operative day. The graft “took” completely. 
The splint was worn for two and a half weeks. The pigmentation indicated in one photograph is an 
artefact. The grafted area is hardly distinguishable from the surrounding skin, as indicated in one 
of the photographs. 

have been using stiff paraffin mesh gauze with the idea that the perforations 
in the gauze aided the surgeon in visualizing more clearly the underlying 
wound while cutting the pattern. In the December, 1931, issue of the 
Archives of Surgery, Davis and Kitlowski described another method which 
makes use of perforated cellosilk and brilliant green dye to outline the size 
of the pattern. The skin from which the graft is to be obtained is painted 
with 2> x A per cent, iodine and is washed off with alcohol. The pattern is 
laid on the skin, epithelial surface up, and the outline is most accurately 
marked out with the point of a toothpick dipped in methylene blue or bril- 
liant green solution. Using a very sharp small knife, the painted outline is 
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then incised down through the full thickness of the skin. Believing that any 
form of trauma, however slight, will lessen the chances for a successful 




Fig. is. — This patient caught his left hand in a dough roller producing a severe crushing injury 
of the index, middle, and ring fingers. He was admitted to the New Yoik Hospital soon afterwards, 
presenting extensive lacerations with “spreading effect,” involving the anterior aspects of these three 
fingers. The tendon sheaths were opened and the tendons exposed for a distance of one and a half 
inches. The patient was operated upon soon after admission. The wounds were thoroughly debrided 
and sutured loosely. Active motion was started the next day and the wounds healed without incident. 
The photographs indicate the appearance of the fingers on the tenth post-operative day. The scars 
subsequently produced a mild flexion contracture of the middle and ring fingers. 

“take,” a technic has been developed which permits of no grasping of the 
graft by any instrument. Although this is rather tedious, the results have 
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justified this feature. A tiny hook is made to catch one corner of the graft, 
and, with this as a tractor, the cutting of the graft is initiated. As its removal 
proceeds, additional hooks may be placed at cardinal points to facilitate the 
operation. The undersurface of the skin should be free of dat and show 
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Fig. i 6. — Accordingly, six months later these scars were excised without exposing the tendons. 
Free full-thickness skin grafts taken, from the front of the forearm were inserted into the defects. The 
fingers were placed in extension on tongue depressor splints, and xeroform-rubber sponge dressings were 
applied. The first dressing was done on the seventh post-operative day. Each graft “took” completely. 
The fingers were immobilized for two and a half weeks. The photographs indicate the lack of pigmenta- 
tion in a patient who is blond. 


white and stippled with tiny depressions. After its removal, the graft, still 
held by one or two hooks, is placed raw surface downward, on a warm, 
moist gauze pad. All these precautions are taken because I feel that a tech- 
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nic which tends to eliminate trauma will obtain the highest percentage of 
perfect “takes,” provided asepsis is rigid and haemostasis complete. 



Fig. 17. — This patient received a severe crushing injury six months before. This produced an 
extensive contracting scar on the dorsum of the left hand which had drawn the fingers in hyper- 
extension, producing pathological dislocation of the inetacarpo-phalangeal joints of the four fingers. 
Che anterior aspect of the hand was negative. At operation the entire constricting scar was excised. 
The metacarpo-phalangeal joints were brought into flexion only after the collateral ligaments were 
divided. The entire area was covered with a perforated full-thickness skin graft taken from the chest- 
wall. The hand was placed on a wire splint with the fingeis in flexion, and xeroform ointment-marine 
sponge dressing applied. The photographs indicate the appearace of the graft on the eleventh post- 
operative day when the first dressing was done. There is visible a small area in the centre of the 
graft which indicated a spot of necrosis. The remainder of the graft “took” without incident. The 
hand was subsequently placed in a reversed banjo splint in order to apply elastic traction to the fingers. 
At the time of discharge from the hospital there had been marked improvement of function. 

The graft is next placed in the wound bed, care being taken to fit it in 
according to pattern. Because such care has been exercised in obtaining 
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haemostasis, perforation of the graft is often unnecessary. In two instances, 
scars developed at the sites of perforation. However, should the surgeon 
be unable to obtain complete haemostasis, perforation would be indicated in 
order to prevent the formation of blood-clots beneath the graft. The latter 
complication is one of the most common causes of necrosis. 

Using fine horsehair on fine skin needles, the surgeon places a few sutures 
at cardinal points to anchor the graft in place. The remaining edges are 
approximated with a continuous stitch of horsehair. Accurate apposition 
of the skin edges is important. It makes for a neater scar and additional 
source of blood supply during the first eight or ten days. The entire surface 
is then covered with three thicknesses of gauze impregnated in 2 or 3 per 
cent, xeroform ointment. Blair recommends the use of this medication 
because it is supposed to be antagonistic to staphylococci which are present 
in skin and skin grafts. This is covered with several thicknesses of smooth 
gauze. Over this is placed a large moistened rubber bath sponge. A sterile 
bandage is then firmly applied. Considerable skill is required in applying 
the proper amount of pressure. If the pressure is too great, ischsemia and 
death of the graft will result. If the pressure is insufficient, blood-clots may 
form, jeopardizing the graft. On numerous occasions, I have used the marine 
sponge, as recommended by Blair. However, the results in these cases were 
not nearly as satisfactory as with the rubber sponge. Perhaps the reason for 
this difference is the fact that the rubber sponge possesses greater elastic 
resiliency and maintains this quality for a longer period post-operatively 
than the sea sponge. This difference has become so evident that I have 
given up the use of the sea sponge. It is important, when using the rubber 
sponge, not to apply a very voluminous dressing for fear of making the 
grafted region air-tight. If air is excluded, maceration of the graft may 
take place. 

Absolute fixation of the grafted area during the period of healing is most 
desirable, especially in extremity surgery. Extended use of splints which 
immobilize contiguous joints greatly increases the likelihood of a perfect 
“take.” In covering defects on the hand and fingers, fixation is best obtained 
by the use of splints made specially for each individual case. These are 
easily cut out according to pattern from rigid sheet aluminum. They are 
sterilized and applied at the operating table. They should be worn for at 
least three weeks. 

The resulting wound following excision of the skin graft may be closed 
by undermining the edges and approximating them with silkworm-gut sutures. 
If tension is present, necrosis of the edges may be avoided by making numer- 
ous small releasing incisions in the skin surrounding the sutured wound. 
This procedure has proven most valuable. If the defect is a large one, it 
may be partially closed and the remainder is then covered with Thiersch 
grafts. 

If the surgeon is satisfied with the asepsis of the operation, the control 
of bleeding and the fixation of the grafted area, he need not disturb the 
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dressing for two to two and a half weeks. There is no great harm in look- 
ing at the graft on the eighth or ninth day provided the pressure bandage is 
replaced in the same manner as at the original dressing. If the pressure 
dressing is removed too early, blisters form on the surface of the graft and 
these are prone to infection. The latter complication predisposes to ulcera- 
tion of the graft. I have found it inadvisable to remove the tops of these 
blebs for this reason. Should infection develop, boric acid wet dressings 
are used. The pressure bandage should be maintained for a period of about 
three weeks, while the immobilizing splint is discarded after the third or 
fourth week. The grafted area should be protected from possible mechanical 
or thermal injury for about six weeks. 

It is interesting to follow the return of sensation in these grafts. Appar- 
ently, the cutaneous nerve supply is derived from the surrounding skin, the 
direction of growth being in a centrifugal manner. A zone of hypersesthesia 
of the skin immediately adjacent to the graft is noted for some time. Tactile 
sensation returns first and spreads from the periphery of the graft to the 
center. It is first noted about the sixth week. Pain sensation returns next, 
to be followed by temperature sense. In large grafts, complete return of 
sensation may not be elicited before a year or more after the operation. 
After six months, sensation in the small and medium-sized grafts is the same 
as that of the surrounding skin. 


CONCLUSIONS 

(1) The full-thickness skin graft has a fairly wide field of applicability. 
It should be reserved to cover fresh surgical defects and should not be used 
for granulating wounds. 

(2) The pedicled skin flap should be used when the local condition re- 
quires more underlying tissue than a full-thickness graft can supply. 

(3) There are numerous features in the use of this type of graft which 
the surgeon must recognize. These include the great probability of necrosis 
if placed over bare bone or tendon, future shrinkage, changes in color, the 
development of heavy scars at the edges, and the growth of hair. 

(4) The technic of the operation is a most exacting one. The essential 
details include complete excision of scar tissue, rigid asepsis, complete 
haemostasis, an operative technic which strives to eliminate any form of 
trauma to the graft, the application of firm, even pressure over the grafted 
area, and complete fixation of the part by the use of appropriate splints. 

(5) ' Careful attention to the details of the post-operative care increases 
the chances of a successful “take.” 

(6) Finally, attention is again called to this most valuable type of skin 
transplantation, which merits more extended use than is now accorded it by 
the surgical profession at large. 


18 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD APRIL 27, 1932 

The President, Dr. John Douglas, in the Chair 
FRACTURE OF THE SURGICAL NECK OF THE HUMERUS 

Dr. Ralph Colp presented a woman, forty years of age, admitted to the 
Beekman Street Hospital, November 7, 1930. 

On the day of admission, the patient, an obese woman of forty years, 
slipped and fell down ten. steps, striking her right arm against a wall. Fol- 
lowing the accident, she was unable to move her right arm and experienced 
excruciating pain around the region of the shoulder. When brought to the 
hospital, crepitus and a false point of motion of the upper extremity of the 
right humerus in the region of the surgical neck were elicited. 

X-ray revealed a fracture through the surgical neck with considerable 
over-riding. (Fig. 1.) The arm was immediately put up in traction with ten 
pounds of weight. Check-up examination three days later revealed the head 
markedly rotated so that it was necessary to change the axis of the shaft a 
good 30 0 above a right angle. The direction of the pull was changed to corre- 
spond with this and twenty-five pounds were applied for four hours. 

The following day, the check-up X-ray was still unsatisfactory and direc- 
tion of the pull was changed to one of extreme abduction with fifteen pounds. 
This resulted in no change. One week after admission, an attempt was made 
under anaesthesia to reduce the fracture with fluoroscopical control, but no 
change could be made in the position of the fragments. November 26 an 
open operation under general anaesthesia was done. Incision between the 
deltoid and the pectoralis revealed the upper fragment, which consisted of 
the head and small part of the neck, rotated upward, forward and outward. 
The distal fragment was drawn up and pulled alongside of it so that it was 
lateral in position. No callus was visible. The fragments were reduced by 
manipulation and jammed one into the other and a three-inch ten-penny nail 
was driven from the distal fragment into the proximal one firmly utilizing 
the two. The arm was placed in abduction and external rotation, and a plaster 
spica was applied. Check-up X-ray after operation showed excellent position. 
(Fig. 2.) 

Forty-six days after operation, X-ray showed callus about the fracture. 
No evidence of reaction about the nail. The plaster was then removed; firm 
clinical union was present. The arm was put up in traction and suspension 
for four days. Ten days later, she complained of discomfort in the right 
hand with swelling of the entire extremity and limitation of the flexion of 
the fingers. The condition suggested an acute arthritic process. Active 
abduction of the arm was limited to 45 °, external rotation was restricted and 
internal rotation limited to 50°. Two weeks later, however, the swelling had 
subsided, and although there was some limitation of motion at the shoulder, 
the patient was discharged. When last seen, April 15, 1932, about one year 
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and seventeen months after operation, motion was practically normal in all 
directions and there were no complaints. 

Dr. Clay Ray Murray remarked that fractures of the surgical end of 
the humerus which fail to reduce readily by traction can be easily attacked 
by open reduction if proper equipment and facilities are at hand. Where such 
facilities are not at hand, or where the patient’s condition renders operation 
dangerous, the use of the Kerschner pin through the lower humerus with 
balanced traction exerted directly upward (toward the ceiling) with the 
patient supine, will often give excellent reduction of extreme deformity, 



of the humerus taken before operation. neck of the humerus taken seventeen months after 

operation. 


where skin traction, or any traction in abduction or at the side, will fail. In 
late cases where open reduction is attended by considerable violence, if 
manipulative reduction, after freeing of the fragments from the soft parts, 
is attempted, the pin traction will often accomplish the reduction of the 
freed fragments with remarkable ease and, of course, without the additional 
trauma of manipulation. Doctor Murray cited a case in which the shaft of 
the humerus punctured the deltoid muscle in which the Kirschner wire put 
through the humerus facilitated reduction after the open procedure. 

DIVISION OF FACIAL NERVE AT STYLOMASTOID FORAMEN 

Dr. Ralph Colp presented a Negro woman, thirty-eight years of age, 
who was admitted to the Beekman Street Hospital May 12, 1931. 
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During an altercation with another woman, she had been stabbed with a 
paring knife behind the left ear. Immediately she felt her mouth twist and 
could only open one side of the mouth. She never had any paralysis of the 
face before. She was immediately brought to the hospital. She was a well- 
developed colored female with a wound of the left mastoid region extending 
to the left auricle for about an inch. There was a complete peripheral left 
facial paralysis. (Fig. 3.) 

A suture of the facial nerve was done eight days after admission, May 20, 
1931. With a curved mastoid incision the distal end of the facial nerve was 
found, isolated and traced towards the region of the stylomastoid foramen. 
About one-quarter inch from the stylomastoid foramen, which was identified 



Fig. 3. — (Case II.) Facial paralysis of the Fig. 4 . — (Case II.) Photograph taken six 

peripheral region due to division of the nerve of the months after operation showing restoration of 
stylomastoid foramen. facial musculature following suture of facial 

nerve of stylomastoid foramen. 

by a probe, the nerve was found to be completely severed. In order to 
visualize the proximal end of the nerve, a portion of the mastoid was removed 
and about one-quarter of an inch of the external wall of the Fallopian tube. 
The nerve ends were then approximated without tension and were sutured 
with perineural sutures of Carrel silk, three in number. In order to ade- 
quately cover the nerve which was exposed in the Fallopian canal, a free fat 
transplant about two inches in diameter was taken from the anterior abdominal 
wall and placed in the cavity. The skin was sutured over this. 

Six days after operation physiotherapy was started, consisting of radiant 
light to the left face for one week, one hour daily. The wound was clean 
and the sutures removed on the ninth day, and the patient was discharged 
June 9, 1931, to the physiotherapy department for treatment. She reported 
there for a week and was then lost sight of until October 30, 1931. Examina- 
tion then disclosed definite improvement in all the movements of the left 
facial musculature. The droop at the corner of the mouth was not quite so 
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marked and she was able to close her left eye quite well. She was seen 
November 17, 1931, by Doctor Blakeslee, the neurologist, who felt that she 
almost had complete return of power and that further physiotherapy was 
unnecessary. (Fig. 4.) 

Dr. Byron Stookey said that it seldom fell to the lot of the nerve 
surgeon to do an immediate end-to-end repair of the facial nerve since 
repair is usually done by the general surgeon operating for a parotid tumor. 
While Doctor Colp has done an end-to-end suture with excellent results, it is 
interesting to note that in spite of end-to-end suture the ability to wrinkle 
the forehead has not returned, whereas contraction of the lower half of the 
facial innervation has returned. 

There is also a loss of spontaneous emotional control of the face in spite 
of the return of innervation of the lower half of the facial musculature. 
Volitional contraction of the frontalis and emotional control of the facial 
muscles are precisely the two factors which are likely to be lost after nerve 
crossing either facial-spinal accessory or facial-hypoglossal. The absence of 
these two factors is to be expected after nerve crossing but not after direct 
nerve suture, since after nerve crossing new and different nuclear centres 
with different reflex afferent and efferent connections are connected with the 
peripheral structures, and thus old reflex connections are lost, whereas by 
direct nerve suture the old nuclear connections are made and old reflex 
connections reestablished. 

KRUKENBERG AMPUTATION 

Dr. Ralph Colp presented a boy, twelve years of age, who was admitted 
to the Beekman Street Hospital October 27, 1930. 

On the day of admission, he had held an ignited torpedo in his hand 
which exploded. He was immediately brought to the hospital. Examina- 
tion disclosed a maceration and avulsion of the entire right hand up to and 
including the wrist-joint, so that no bones were spared in the destruc- 
tion. There were also powder wounds which extended through the skin into 
the soft parts over the lateral aspect of the arm on the same side to the 
mid-brachial region. Amputation of the right hand and wrist was done 
through the carpo-radial articulation. The periosteum of the radius and 
ulna was not disturbed. The skin was trimmed for a considerable distance 
and the parts remaining looked very clean. The whole area was thoroughly 
irrigated with saline and a few chromic sutures anoroximated the muscle and 
fascial elements over the ends of the bone, the skin being closed with a few 
silk sutures. At the same time, a debridement was also done on the powder 
marks of the arm. Two pieces of iodoform gauze were inserted into the 
defects of the arm and the wound dressed dry. 

There was considerable sloughing following the procedure, but under 
Dakinization the stump was clean enough for a Thiersch graft on November 
2 U I93 0 - This was subsequently supplemented by pinch grafts. The fore- 
arm was ready for a Krukenberg plastic January 21, 1931. A brief resume 
of the technic is herewith given : 

(1) A U-shaped incision is made from the volar to the dorsal aspect of 
the forearm slightly to the ulna side, and over the attachment of the inter- 
osseous ligament to the ulna. 
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(2) The dorsal incision is deepened to the extensor muscles. The ex- 
tensor communis digitorum is identified and the tendons to the second and 
third finger are sutured together. The tendons to the fourth and fifth 
fingers are similarly sutured. The extensor carpi ulnaris is left on the ulnar 
side. The brachio radialis and both extensor carpi radialis muscles are 
attached to the radius. The abductor pollicis longus, the extensor pollicis 
longus and brevis are excised. 

(3) The volar incision is now deepened to the flexor muscles. The flexor 
carpi ulnaris and radialis are left on their respective sides. The divisions of 
flexor sublimis digitorum are treated similar to the extensor communis digi- 
torum. The flexor profundus digitorum and the flexor longus pollicis are 
extirpated. 



^ £ 

Fig. 5. — (Case III.) Showing grasping power with Krukenberg stump. 

(4) The median and ulnar nerves are identified and adequately resected 
and the stumps injected with alcohol. 

(5) The interosseous membrane is then slit throughout its length and 
removed so that the radius and ulna are then separated for about twelve 
centimetres of their extent, and the distal extremity of the ulnar and radius 
excised. 

(6) The flexor and extensor tendons are then stutured together over the 
radius and ulna respectively. 

(7) The radial stump as a rule may be covered with the overlying shin 
which is present. 

(8) It is very seldom, however, that there is sufficient integument to 
cover the ulna stump. It is usually advisable to do a pedicle skin graft to 
this stump from the side of the abdomen. This is best performed by making 
a skin flap and suturing it to the skin left on the ulna. The stump is imrno- 
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bilized to the abdominal wall for ten to twelve days. The skin flap is then 
freed from the abdomen and the closure completed. 

January 28, 1931, the wound was dressed. The skin flap around the 
stump of the radius had sloughed while the pedicle flap to the ulna was viable. 

February 11, under general anesthesia, the pedicle to the graft was 
divided and sutured about the ulna, although part of it remained uncovered. 

February 25, under anesthesia, pinch grafts were taken from the right 
anterior femoral region and placed on the granulating area over the radius 
and parts of the ulna and paresine dressing applied. 

March 4, 1931, the boy had amazing grasping power of the stump. (Fig. 
5.) The ulna was practically healed and about 30 per cent, of the pinch grafts 
of the radius had taken. 

The patient was discharged March it, 1931, at which time the stumps 



Fig. 6. — (Case III.) Showing case of Krukenberg operation of radial stump in pronation. 

had practically healed. There was complete extension at the elbow (Fig. 6) 
and the patient had good grasping power of the stumps. Since that time, 
patient has been seen on many occasions. He has complete flexion and 
extension of - the elbow ; pronation and supination of the radius about the 
ulna is complete, although abduction and adduction of the radial stump is 
practically negligible. 

This case demonstrates a simple method first described by Krukenberg 
in 1917 of converting a forearm without a hand into a grasping sensitive 
mobile extremity. It is certainly superior to any artificial hand or a compli- 
cated kinoplastic amputation. 

There is no doubt that the cosmetic effect is poor but an artificial hand may 
be fitted which may prove useful because of the mobility of the hand trans- 
mitted through the mobile radial stump, or a special working prosthesis may 
be worn which will permit the individual to actually perform heavy manual 
labor. 
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SUBSTERNAL GOITRE WITH ACUTE DYSPNOEA. BRONCHOSCOPY AND 

SUBTOTAL THYROIDECTOMY 

Dr. Ralph Colp presented a woman, forty-five years of age, from the 
surgical service of Dr. Richard Lewisohn at Mount Sinai Hospital. Past 
history was irrelevant and there were no symptoms of preexisting goitre, 
either simple or toxic. 

For the past year, the patient had been aware of an increasing fullness at 
the base of the neck, but she was never aware of a definite mass in this 
location. In the week prior to admission, she had three attacks of marked 
dyspnoea, cyanosis and loss of consciousness. The first attack occurred four 
days ago, the second, two, and the third on the day of admission. Each epi- 
sode started with a choking sensation and dyspnoea. The inspiration and 
expiration became stridulous in character, and increasingly difficult. Each 
attack lasted for an hour and finally terminated with the expectoration of 
phlegm. 

She was an obese, short, middle-aged woman sitting upright in bed, 
extremely dyspnoeic, with marked inspiratory stridor. She was cyanotic. The 
pulse was 90, respirations 30, and temperature 99.8°. Examination disclosed 
a hard, firm, diffuse enlargement of the thyroid, slightly more marked on the 
left, extending suprasternally about two inches. This mass disappeared sub- 
sternally. X-ray examination of the chest showed a marked enlargement of 
the thyroid gland which extended into the chest about two centimetres below 
the aortic arch. The intrathoracic portion of the trachea was displaced to 
the right. There was a hypertrophy of the left ventricle with some dilatation. 

In view of the impending asphyxia caused by the compression and a 
deviation of the trachea, operation was performed immediately. A seven- 
millimetre bronchoscope was passed under local anaesthesia of cocaine. At 
about twenty-five centimetres the trachea was compressed to three millimetres. 
The stridor immediately disappeared with the dilatation of the trachea and 
the cyanosis cleared as soon as the oxygen was administered through the 
tube. Under novocaine anaesthesia, a transverse Kocher incision was made 
suprasternally. The ribbon muscles were divided transversely. The upper 
pole of the right lobe of the thyroid was ligated and divided, and by traction 
and digital manipulation, the substernal portion of the right lobe was deliv- 
ered. The lobe was excised in its major portion together with the isthmus. 
The same procedure was performed on the intrathoracic left lobe. The 
pathology of the gland was a colloid goitre with fibrous and chronic inflamma- 
tion. The trachea was now completely exposed and the bronchoscope was 
withdrawn. There was no subsequent collapse of the trachea and there was 
no recurrence of the dyspnoea. The ribbon muscles were reunited by mattress 
sutures. The substernal space was packed with iodoform gauze and the 
wound was closed with pincets. Following this operation, she did well, al- 
though she developed a small patch of bronchopneumonia in the left lower 
lobe. She was discharged on the tenth post-operative day. 

The passage of a bronchoscope in the intrathoracic type of goitre with 
tracheal compression and deviation certainly relieves the dyspnoea and simpli- 
fies the operative procedure. A definite air way is maintained, the danger of 
immediate tracheal collapse is obviated and the trachea can be identified in 
the operative field without difficulty by the presence of the metal cylinder. 
The bronchoscope is preferable to a whale-bone catheter in that the metal 
tube is passed under direct vision, the tracheal air way can be kept free from 
mucus by suction, and oxygen can be administered, if necessary. This patient 
was not particularly uncomfortable with the bronchoscope in place during 
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the operative manipulation. At the conclusion of the thyroidectomy, the tube 
was slowly withdrawn and the calibre of the trachea observed. If a collapse 
would have occurred, tracheotomy could have been performed immediately. 
This, however, was not necessary. 

DECOMPRESSIVE LAMINECTOMY FOR FRACTURE OF THE SIXTH 
CERVICAL VERTEBRA WITH ALMOST COMPLETE QUADRIPLEGIA 

D.R. DeWitt Stetten presented a man, aged thirty-five years, who was 
admitted to the Lenox Hill Hospital December 22, 1931, with the history 
that on the previous afternoon he had been struck on the back of the neck 
by some blunt object, possibly a blackjack. He became unconscious, and, on 
regaining consciousness, could move neither his arms nor his legs ; his legs 
were numb, he had pain in the back of his neck, and he was unable to urinate. 
He was a fairly well-nourished and well-developed individual. There was 
some ecchymosis of the left lower eyelid and of the left malar region. There 
was some spasm and rigidity of the posterior cervical muscles, and in the 
region corresponding to the sixth cervical vertebra there was definite bony 
crepitation on manipulation of the sixth spinous process. There were no 
excursions of the chest-wall, respirations being entirely diaphragmatic. There 
existed almost a complete flaccid paralysis of all the extensors of both upper 
extremities, of the muscles of both hands, and of both lower extremities, with 
spastic contraction of the flexors of the forearms and hands, the patient hold- 
ing both forearms flexed on the chest in the characteristic Erb position. The 
spasticity of the flexors of the upper extremities was perhaps a little more 
marked on the right than on the left side. He could move both great toes 
slightly, particularly the left, which he could extend and flex a trifle. The 
right could only be feebly flexed. The abdominal and right cremasteric 
reflexes were absent; the left cremasteric was very sluggish. The biceps, 
triceps, patellar, suprapatellar and Achilles reflexes were all equal and active. 
There was no Babinski or Oppenheim, but on irritating the soles the patient 
exhibited marked mass reflex or spinal automatism with gross muscular con- 
tractions of both upper and lower extremities. There was moderate anaes- 
thesia to pain, tactile and temperature sense on the inner aspects of the hands, 
forearms and arms, and from a hand’s breadth above the level of the nipple 
downward. The sense of position in the lower extremities was also dis- 
turbed. There was no dissociation of sensation. The neurological picture 
definitely indicated an involvement of the lower cervical (C VII, C VIII) 
and upper thoracic (D I) segments of the cord. Bedside X-ray examination 
revealed no recognizable fracture or dislocation in the cervical spine. The 
spinous process of the sixth cervical, however, was slightly out of alignment, 
being displaced a trifle to the right, and there was a definite torticollis with 
the head turned to the left, and some elevation of the left shoulder. Rectal 
examination showed marked relaxation of the sphincter ani. 

Before admission to the hospital, he had been catheterized, and, apparently, 
the urethra and bladder had been infected, because a definite purulent urethral 
discharge was noted immediately on admission. It was decided to continue 
catheterization with the usual disinfection of the bladder, and not to attempt 
emptying the bladder by expression. There was complete rectal incontinence. 
Two days after admission the feeble great toe movements on both sides disap- 
peared. The Queckenstedt manoeuvre showed no spinal block. The spinal 
fluidjvas clear and showed twenty-five lymphocytes to the cubic millimetre. 

hive days after admission the patient had apparently deteriorated as indi- 
cated by lost toe movements. The outlook for the conservative treatment 
was very grave. December 28, 1931, operation was performed by Doctor 
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Stetten under local anaesthesia with the patient in the prone position. A long, 
longitudinal, median incision over the lower cervical and upper thoracic spine 
was made. As soon as the spines were exposed, distinctly greater mobility 
of the spinous process of the sixth cervical vertebra and definite crepitation 
on motion were noted. There was an irregular oblique line of fracture 
through both laminae of the sixth cervical vertebra, on the right side about i l / 2 
centimetres from the spine, and on the left side about i %. centimetres from 
the spine. The lines of fracture ran from above downward and from within 
outward. There was a definite, though slight, depression of the fractured 



arch and some extravasation of blood around the fracture lines. The spinous 
processes and arches of the fifth and seventh cervical vertebrae were thoroughly 
exposed and found to be uninjured. After removing the spinous process of 
the sixth cervical vertebra with the rongeur, the loose fragments of both 
laminae were extracted without difficulty, first from the right and then from 
the left side. At the upper edge of the fractured end of the right fragment 
was a definite, curved spicule of bone about three-quarters of a centimetre 
long, which apparently had further pressed on the cord. (Fig. 7.) The 
cord surrounded by its dura filled the canal rather tensely. The dura was 
oedematous and slightly ecchymotic. It Avas decided not to open the dura for 
fear of a herniation of the cord. The sharp lateral edges of the fractured 
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laminae were rounded off with a rongeur. A moderate amount of bleeding 
was encountered on doing this, especially on the right side, but this was easily 
controlled by two gauze tampons to the right lateral stump. These were led 
out through the central portion of the wound, which was sutured in the 
usual manner. 

The patient made a satisfactory recovery from the operation, although two 
days later his temperature rose to 102.6° and his urine became more and 
more cloudy, in spite of bladder irrigations with boric-acid solution, and 
instillation of collene and urotropin internally. An indwelling catheter was 
inserted. Three days after operation there was noted for the first time a 
definite return of some power in the lower extremities. The patient was able 
to flex and extend the toes of the left foot, particularly the great toe, with 
visible muscular contractions of the leg. This rapidly increased and within 
another twenty-four hours some return of power was noted in the paralyzed 
muscles of the left hand, arm and forearm. Three days later there was 
beginning power noted in the right lower extremity. By January 9, 1932, 
sensation was rapidly recovering, and passive and active motion of the arms 
and legs, and massage, to which was subsequently added Faradism, were 
begun. Steady improvement in all four extremities continued with relaxation 
of the spasm of the right biceps. There was likewise improvement in the 
movements of the thoracic muscles in breathing. The wound had healed by 
primary union. 

In spite of this, however, the patient did not seem to be progressing favor- 
ably. There was considerable loss of weight and marked atrophy of all the 
musculature, indicating medullary or anterior horn involvement. He had 
evening rises of temperature as high as 103 °. The urine was very purulent 
and showed Bacillus coli, Staphylococcus albus and Bacillus subtilus on cul- 
ture. There was no evidence of involvement of the kidney. As it was ap- 
parent that the infection of the lower urinary tract was threatening the pa- 
tient’s life in spite of the favorable progress of the spinal condition, it was 
decided, as a last resort, to drain the bladder suprapubically. January 22, 
1932, a suprapubic cystostomy was done by Doctor Stetten in the usual 
manner, the K'ader technic being used. Following this, bladder irrigations 
through the suprapubic drainage tube were instituted. By February 13, 1932, 
a definite improvement in the patient’s general condition had begun. Motion 
in all the extremities was much better, and the chest movements on breathing 
were very good. Sensation had practically returned to normal. 

February 23, 1932, the patient began to show fair control of the sphincter 
ani and rectal examination showed considerable tone of the muscle. Since 
bebruary 25, 1932, his temperatures have remained normal. The suprapubic 
drainage tube was removed February 29, 1932, and the patient was allowed 
up in a chair. Within a few days he began to pass some urine through the 
urethra. The amounts of urine gradually increased, and by April 20, 1932, 
the suprapubic fistula was completely closed. The patient began definitely to 
gain weight, his last weight being only ten pounds below his normal weight 
before the accident. His atrophied muscles also gained in volume. March 
28, 1932, he was walking with help and from April 13, 1932, he was walking 
without help but using a cane. Since April 16, 1932, he has been walking 
without a cane, although his gait has been, somewhat spastic and uncertain 
but is improving from day to day. There is a definite drop-foot on the right 
side due to weakness in extension of the ankle. The extension in the right 
great toe has not yet recovered and the return of function of the right triceps 
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has been very sluggish, although the patient is now beginning to extend his 
forearm a little when it is held in a horizontal plane. The superficial reflexes 
have all recovered and all the deep reflexes are exaggerated with ankle and 
suprapatellar clonus. There is a left Babinski. The patient has acquired 
very fair control of his bladder, although there is some urgency, and he has 
good control of his rectum. 

The case was presented with the realization that the operative treatment 
of this case is not quite in accord with the teaching of most neurologists and 
neuro-surgeons in this country. The fact is that here was a case that was 
definitely deteriorating, where an extremely grave prognosis was given by 
all the neurologists who examined him, and where, as a forlorn hope, operative 
intervention was- finally decided upon, and followed by almost immediate 
improvement. It is believed that in this case there was a spinal concussion 
with an oedema and possibly a haemorrhage of the spinal cord, and that there 
existed a definite compression of the swollen cord by the slightly depressed 
laminar arch, added to by the spicule of bone from the right lamina. The 
removal of the arch, even without opening the dura, relieved the pressure 
and permitted an absorption of the cedema and the possible haemorrhage. 
Foerster, of Breslau, advocates operation in all of these cases as soon as the 
spinal shock has subsided. As a matter of fact, there is really no alternative. 
The operation is an extremely simple procedure, without any element of 
seriousness, and can easily be performed under local anaesthesia. Another 
feature worthy of attention is the apparent value of the suprapubic drainage 
of the infected bladder, which, in this case, threatened to nullify the success 
of the laminectomy. If the bladder is already infected before the Crede 
method of emptying it can be instituted, a suprapubic cystostomy may prove 
a life-saving procedure, as it seems to have done in this case. 

Dr. Byron Stookey said that the essential problem in fracture dislocation 
of the cervical vertebrae is reduction of the displacement with relief of the 
pressure of the displaced vertebrae upon the spinal cord. It was his opinion 
that by far the most satisfactory procedure is reduction by traction and appli- 
cation of suitable measures to maintain the reduction rather than by open 
operation and immediate fusion of the vertebrae. 

With forward displacement of the bodies of the vertebrae reduction of the 
vertebral displacement by operation seldom can be accomplished. By laminec- 
tomy the arches of the vertebrae are removed and the stability of the bony 
structure weakened without reduction of the displaced bodies. In early cases 
traction without operation usually permits satisfactory reduction of the dis- 
placed vertebrae and relief of pressure upon the spinal cord can usually be 
accomplished. In late cases reduction by traction frequently cannot be done. 

Neither by traction nor by operation can the damage already done to the 
spinal cord by haemorrhage within the spinal cord be altered. However, by 
reduction of the displaced vertebrae and the coincident realignment of the 
spinal cord into its normal position within the vertebral canal, the cord is 
placed in a more favorable position than when the vertebral displacement is 
not reduced and only a decompressive laminectomy is done. In the latter 
instance the dorsal alignment of the vertebral canal is straightened ; the ventral 
angulation remains and the sharp edge of the displaced vertebrae persists, 
whereas by traction and reduction without operation the contour of the dorsal 
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and ventral parts of the vertebral canal can usually be restored if traction 
can be made early. 

This patient apparently bad a simple fracture of the lamina without dis- 
placement of the vertebral bodies with comparatively little or no compression 
of the cord. The wanometric test of the spinal cord shows no block and the 
fluid was clear, which is excellent evidence of the freedom of the spinal 
subarachnoid space from serious pressure. 

One gathers that the greatest disturbance was the haemorrhage into the 
spinal cord with resulting cord signs and spasticity. This haemorrhage into 
the cord was the result of the blow and not due to prolonged pressure on the 
cord. Simple fracture of the lamina which no doubt existed could have been 
corrected, in Doctor Stookey’s opinion, by simple traction and immobilizations. 
Laminectomy did not alter the situation as far as the haemorrhage within the 
cord is concerned and Doctor Stetten very wisely did not open the dura of 
the spinal cord in view of the signs which he already had found. 

Hematomyelia usually shows recession and consequent improvement in 
the signs, which, of course, laminectomy does not alter. Doctor Stookey’s 
opinion was that as a rule traction is far superior to laminectomy and that 
in this instance simple traction and immobilization were preferable to 
operation. 

Dr. Clay Ray Murray emphasized the amount of relief secured by 
traction in extension of the spine in these cases. He thought that in the 
presence of direct bony pressure on the cord, or even when the symptoms 
were due to haemorrhage and oedema, under proper traction and extension 
those symptoms would clear up in the vast majority of cases with as much 
efficacy as operation could offer, without any of the risks of operation. 
Laminectomy in his opinion does not present the chances of recovery which 
may be present under more conservative types of treatment. He reserves it 
for those cases which under hourly observation either fail to show any relief 
under traction-extension of the spine, or actually retrogress, and for those 
cases in which improvement occurs for a while but then ceases short of a 
point representing a satisfactory cord function. 

Doctor Stetten reported that the spinal fluid was not bloody, and there 
was no evidence of block. In spite of these facts, however, Dr. Foster Ken- 
nedy strongly urged him to operate on this man, because Doctor Kennedy 
felt that otherwise the prognosis was utterly hopeless. Doctor Stetten realized 
that surgical intervention in these cases is not looked upon with great favor 
in this country, but felt that the successful result in this case was worth 
reporting. He also appreciated that one cannot say that this patient would 
not have recovered without operation, but the fact remains that he made an 
unusual recovery after operation, and it is possible he may not have done 
so without. 
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Dr. DeWitt Stetten presented a girl, aged fifteen years, who was 
admitted to the Children’s Division of the Lenox Hill Hospital November 30, 
1931, under the care of Dr. Jerome S. Leopold. For two and one-half years 
the patient had been complaining of obscure right-sided abdominal pain, had 
become progressively weaker, had not grown nor matured normally, and had 
developed a gradually increasing pallor. Recently she had acquired a limp 
with favoring of the right leg, and about two years previously a rather marked 
scoliosis to the left had formed. About three years before admission she 
had had several large furuncles on the right buttock. A few months later, 
on June 29, 1929, she was admitted to the Fifth Avenue Hospital, complaining 
of pain in the right upper quadrant of about ten days’ duration. A diagnosis 
of a laterocecal appendix with abscess or a perinephritic abscess was made 
and the patient was operated on July 5, 1929. An appendicectomy was done 
through a right Kamtnerer incision. An inflamed laterocecal appendix was 
found but no pus. The kidney region was carefully examined but there 
was no evidence of a perinephritic abscess, although there was some inflam- 
matory oedema of the peritoneum over the lower portion of the kidney. 

The patient’s convalescence was rather stormy and for some time after 
operation she suffered from indefinite abdominal pains. She did not improve 
but continued to lose weight and began to limp, favoring the right leg. 
On admission to the Lenox Hill Hospital she presented the picture of an 
underdeveloped, emaciated child with drawn facies and marked pallor. She 
had a pronounced dorsolumbar scoliosis with lumbar convexity to the left. 
There appeared to he some spasm over the right lumbar region, but no 
bulging, tenderness or fluctuation. Murphy’s sign was negative. The ab- 
domen was scaphoid. In the right upper quadrant could be felt, a definite 
firm, fixed mass, corresponding to the lower right kidney region which 
was slightly tender on deep pressure. In the left upper quadrant could 
be felt a smooth, firm mass, which moved on respiration to below the 
umbilicus, and which was undoubtedly a large kidney. X-ray examination 
showed a marked left lumbar scoliosis, almost complete obliteration of the 
right psoas margin, a very large left kidney, and no definite right kidney 
shadow. Skiodan injection revealed normal function and outlines, left, and 
much impaired function, right. On cystoscopy the bladder was normal 
and catheters could be passed up both ureters. The indigo-carmine test 
showed marked loss of function of the right kidney and a pyelogram, right, 
showed distinct clubbing deformity of the calices. 

lhe temperature during the period of observation from November 30 to 
December 21, 1931, fluctuated irregularly between 98.2° and 102.8°. The 
blood showed a severe secondary anaemia with a moderate leucocytosis. Blood 
and urine cultures were sterile. The urine was practically normal. The von 
Pirquet test was negative. 

After a preliminary transfusion she was operated on by Doctor Stetten 
under general anaesthesia December 21, 1931. Through an oblique right 
lumbar incision, the perirenal space was entered and found to be a mass of 
dense, infiltrated, oedematous fat, in which were areas of yellowish, cheesy, 
necrotic,, semi-solid material, obviously old inspissated pus, and in places a 
franker, fresher, and more fluid purulent exudate. This was particularly 
marked around the upper pole of the kidney. A culture was taken and the 
infiltrated perirenal tissue was incised down to and through the thickened 
kidney capsule, and the kidney was decapsulated. The kidney itself was 
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relatively normal. The culture of the pus showed a pure Staphylococcus 
aureus. The patient’s convalescence was relatively uneventful. She was 
afebrile on the fourth day after operation and steadily improved from that 
time on. Drainage was maintained as long as possible. Her blood-picture 
assisted by several transfusions rapidly improved and she steadily gained 
weight and strength. Her limp and scoliosis gradually disappeared. She was 
discharged from the hospital February 14, 1932, with the wound entirely 
closed.- March 17, 1932, she menstruated for the first time. Her weight at 
the present time is 107 pounds, a gain of thirty-nine pounds since just before 
her operation, and her blood-picture is practically normal. 

Dr. Donald Gordon said that in the presentation of this case he was the 
surgeon who operated upon the patient for appendicitis at the Fifth Avenue 
Hospital. 

At operation, the mesocolon had to be incised to release the appendix. A 
degree of oedema was appreciable at the lower pole of the kidney. The peri- 
toneum was opened to a small extent, and the lower pole of the kidney pal- 
pated without revealing sufficient pathology to warrant further exploration 
for pus, in view of the position and appearance of the appendix. After three 
months the patient had gained nine pounds, but subsequently in a two-year 
follow-up period, made no progress ; but there was no mention of a limp 
being present, though she unquestionably was not a well child. The persistence 
of symptoms in the hospital and after discharge were never explained until 
Doctor Stetten’s information about the case. 

Dr. Abraham Hyman called attention to the long period of time, two 
years, which elapsed before the kidney condition was recognized. This was 
longer than usual although there have been a number of cases where one to 
one and one-half years have elapsed before diagnosis was made. Even in 
the late stages of the condition the diagnosis has been frequently overlooked 
or mistaken for gall-bladder or appendicular disease. This is due chiefly to 
their being so few symptoms referable to the kidney. The course is likely 
to be afebrile, although there may be a low-grade temperature. Urinary 
examination may be entirely negative and cystoscopy throw no light on the 
situation. The most important diagnostic findings are the radiographical 
signs; these in a large percentage of cases enable one to differentiate the 
condition. The typical radiographical changes are enlargement of the renal 
shadow, obliteration or haziness of the outline of the psoas muscle, and a 
scoliosis of the spine with concavity towards the affected side. In addition, 
there are almost always suggestive pyelographical changes, evidenced by dis- 
tortion or filling defects of the pelvis or calices. In the early cases all of 
these signs may be ill-defined, not being suggestive enough to establish a 
diagnosis. In such conditions, at the suggestion of Doctor Beer, at Mount 
Sinai Hospital, they activate the focus by the injection of staphylococcus 
vaccines, and have by this process been enabled in a few instances to locate 
the lesion. Following injections of the vaccine, where the temperature has 
previously been normal or at a low level, a positive reaction is evidenced by a 
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rise of temperature with pain and tenderness to percussion in the affected 
kidney. Practically all of these cases do well with a simple decapsulation 
and drainage. In only a few instances has it been found necessary to do a 
secondary nephrectomy. 

SPLENECTOMY FOR CHRONIC THROMBOCYTOPENIC PURPURA' 

Dr. DeWitt Stetten presented a woman, aged forty-five years, who 
gave a history of profuse menstrual periods of a twenty-eight-day type, last- 
ing six or seven days, and dating from the onset of her menses at the age of 
twelve years. About eight years before admission she had had a period which 
lasted ten days and was unusually profuse, assuming the character of a real 
haemorrhage. Five years later she had a similar episode. About six weeks 
before admission she had a menstrual period with very severe bleeding which 
lasted ten days. The bleeding stopped, but recurred with her present period 
about four days before admission, when she again bled very profusely and 
continuously. This profuse bleeding persisted and she developed profound 
general weakness, marked pallor, and dizziness. The patient had never been 
pregnant, and there had been no uterine bleeding between her menstrual 
periods. She had had occasional epistaxis and bleeding from the gums. Ever 
since childhood she would easily develop purpuric spots after slight injury. 
She had never had any intestinal bleeding. She weighed 125 pounds. Her 
skin showed several scattered purpuric spots, and several small subconjunc- 
tival petechias on the lower eyelids. In both nares there were several dried 
blood-clots. In the mucous membrane of the mouth were several fresh 
petechias over the uvula and soft palate. The veins in the neck pulsated 
markedly, but there were no palpable lymph-nodes. There was a short blow- 
ing systolic murmur in the left second interspace. The liver edge was just 
palpable, and the spleen was enlarged to four fingers below the costal margin 
along the anterior axillary line. In the lower abdomen was a large, irregular, 
hard, nodular mass, obviously a fibromyomatous uterus, reaching from the 
symphysis to two inches above the umbilicus, and laterally three inches to 
each side of the mid-line. Vaginal examination showed the bulging of the 
posterior fornix due to an irregular, hard, nodular mass, which pushed the 
cervix up against the symphysis. This mass was continuous with the large 
fibromyomatous uterus, which was felt on abdominal palpation. It was firmly 
impacted in the pelvis. A transfusion of 600 cubic centimetres of blood was 
given December 6, 1930, followed by four deep X-ray treatments to the pelvis 
from December 10 to 13, 1930, inclusive. Following the X-ray treatments 
the bleeding diminished somewhat, but a careful haematological study by 
Dr. M. A. Weiss December 7, 1930, showed a very severe secondary 
anaemia, 3,410,000 erythrocytes with 47 per cent, haemoglobin; a moderate 
leucopenia, 4,600 leucocytes with a normal differential count ; a prolonged 
bleeding time of twenty-four minutes; a normal coagulation time of four 
minutes ; delayed clot retraction ; and marked reduction in the blood platelets 
to 10,500. 

The diagnosis of thrombocytopenic purpura, probably of the reticulo- 
endothelial or thrombolytic type, was now rather clearly established, throwing 
somewhat into the background the importance of the uterine problem. 1 he 
patient was treated for four weeks on the medical service of Dr. M. A. 
Rothschild at the Beth Israel Hospital. Her menstrual bleeding continued 
most of that time, and she also suffered from nose-bleed. Her platelets 
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ranged from the initial count of 10,500 to 39,500, her anaemia remaining 
about the same, and her leucocyte count ranging from 4,400 to 9,600 with 
comparatively normal differential figures. She was finally transferred to 
Doctor Stetten’s service and January 8, 1931, after a second transfusion of 
500 cubic centimetres of blood, a splenectomy was done by him. The spleen 
was about twice its normal size, fairly firm and very elastic. There were 
fine adhesions between its outer surface and the vault of the diaphragm, 
but these were separated without difficulty, and the removal of the organ, 
after the usual ligation of the pedicle, was quite simple. The microscopical 
examination of the spleen was essentially negative. 

Convalescence was relatively uneventful, and the wound healed by primary 
union. Immediately after operation the platelets jumped to 196,000, running 
up as high as 296,000. There was also a leucocytosis running up to 30,400 
immediately after operation, and remaining around 10,000. The menstrual 
bleeding ceased immediately and did not recur. The patient’s general con- 
dition also improved, her haemoglobin going up to about 60 per cent, with 
4,000,000 erythrocytes. About January 17, 1931, a rather marked dermatitis 
developed over the X-rayed area. The patient’s progress was so satisfactory 
that February 14, 1931, under spinal anaesthesia, Doctor Stetten performed 
a supravaginal hysterectomy with double salpingo-oophorectomy. A very 
large, irregular, nodular uterus, the size of a seven months’ pregnancy, con- 
taining various sized and shaped subserous, intramural and submucous fibro- 
myomata, was removed, with both tubes and ovaries. A partially obliterated 
appendix was also removed. 

The patient made a very satisfactory recovery from this second operation, 
but around March 10, 1931, she developed some induration in the lower angle 
of the wound with a slight rise of temperature. This induration, probably a 
sequel of the X-radiation, formed into an abscess, which March 13, 1931, 
was opened and several ounces of thick, yellow, odorless pus were evacuated. 
From then on the patient’s convalescence was quite satisfactory except 
that the abscess cavity healed very sluggishly. Since the wound has been 
healed, the patient has been steadily improving and is now in perfect health. 
Her weight now is 153 pounds, a gain of twenty-eight pounds since just 
before her splenectomy, and her blood shows a very interesting picture. 
She now has a marked polycythsemia with 7,090,000 erythrocytes, and 90 
per cent, haemoglobin, a definite leucocytosis of 17,800 with 50 per cent, 
polymorphonuclears, 39 per cent, lymphocytes, 8 per cent, monocytes, and 
1 per cent, each of basophiles, metamyelocytes and premyelocytes. The 
platelets have remained at 295,000. What undoubtedly brought about a 
successful result in this case was the preliminary splenectomy. 

Dr. Allen O. Wi-iipple said that he had a similar case in the Presbyterian 
Hospital. The patient, a woman, was referred to the Thyroid Clinic because 
of a mass, increasing in size, in the left side of the neck, said to be an 
adenoma of the thyroid. Because of the possibility that the adenoma might 
continue to increase in size and give her cardiac symptoms, she came to the 
hospital for operation. In the course of questioning she gave a history of 
bruising easily and of occasional nose-bleeding. She had prolonged clotting 
and bleeding time and the platelets were reduced in number. An incision 
V 2 centimetre in length was made in the neck but bleeding continued for 
twenty-four hours and for that reason it was decided that splenectomy was 
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indicated. She went through this operation exceedingly well and is now 
convalescing. 

Dr. Edwin Beer said that in regard to the excellent results supposed to 
follow splenectomy, he wished to refer to a case of thrombocytopenic pur- 
pura in which bleeding did not cease, following splenectomy, until the pituitary 
was exposed to deep X-ray therapy. 



Fig. 8. — Radiograph of hand before first operation, showing various amputations. 

PLASTIC RECONSTRUCTION OF HAND WITH PHALANGEALIZATION 

OF THUMB 

Dr. DeWitt Stetten presented a man, aged nineteen years, who October 
3, 1930, severely crushed his left hand. He was taken at once to the Bronx 
Hospital, where in spite of conservative treatment, the entire index finger, 
distal phalanx of the thumb, and second and third phalanges of the middle, 
ring and little fingers were lost, and the skin of the palm and dorsum was 
also completely destroyed, all through the development of gangrene. October 
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24, 1930, he was admitted to the Lenox Hill Hospital, under Doctor Stetten’s 
care. At that time the left hand was completely devoid of skin from the 
wrist downward, and was covered by a fairly clean, rather flat, granulating- 
surface. The index finger was missing. The thumb and middle fingers had 
been amputated through the middle of the proximal phalanges, and the ring 
and little fingers had been amputated through the distal fourths of the 
proximal phalanges. As there was no skin between the stumps of the thumb 
and the index metacarpal, and between the stumps of the middle, ring and 
little fingers, there was a tendency for the interdigital spaces to become oblit- 
erated. Wrist motion, both flexion and extension, was somewhat restricted, 
as was supination and pronation. X-ray examination (Fig. 8) simply con- 
firmed the findings of the various amputations, which appeared to be fairly 
clean cut. No fractures nor disease in the remaining bones of the hand was 
revealed. 

A plastic reconstruction of the hand was undertaken. Under appropriate 
dressings the granulations still further improved and some islands of epi- 



Fig. 9A. — Photograph of hand before Fig 9B. — Photograph of hand before operation, 
operation, palmar aspect. dorsal aspect. 

thelium formed, particularly over the thenar and hypothenar eminences of 
the palm. These islands gradually fused, covering these areas to a large 
extent. From the thenar eminences the epithelium extended around somewhat 
on the radial side, A small amount of the same kind of epithelium formed in 
the webbing between the thumb and head of the index metacarpal. The 
dorsum showed practically no epithelial islands. (Figs. 9A and 9B.) 

The first operation was performed November 10, 1930. A pocket of skin 
was prepared on the right side of the chest on a level with and close to the 
nipple, the width of the flap being wide enough to cover the hand comfortably. 
The full thickness of skin was undermined and separated from the chest wall, 
leaving the flap attached by broad pedicles above and below. The islands of 
epithelium were removed from the radial side and from the webbing between 
the stump of the thumb and head of the index metacarpal, the epithelial 
patches on the palm being retained. The edge of the skin on the dorsal side 
of the wrist was freed for about a quarter of an inch upward and the edge it- 
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self freshened. A piece of rubber dam was laid into the floor of the pocket 
across the chest, completely covering same. The edges of this were drawn 
through anteriorly and posteriorly and sutured to the skin to hold it in place. 
The left hand was comfortably placed into this subcutaneous pocket and the 
skin on the anterior edge of the flap was sutured to the skin of the dorsum of 
the wrist. A dry dressing was applied, and the hand and arm were immobil- 
ized in a starch bandage. 

The wound between the dorsum of the wrist and the anterior edge of the 
flap healed by primary union, and the’ flap itself promptly became adherent 
to the dorsum of the hand. December 4, 1930, the second stage was done. 
The upper pedicle was divided a moderate distance above the hand, but still 
well below the axillary hair. The pedicle was loosened from the chest Avail 
and some of the thin epithelium from the thenar eminence was removed. 
The skin on the radial side of the anterior surface of the wrist Avas freed 
and the edges freshened. The flap Avas rolled around the thumb and the tips 
of the fingers, and sutured Avithout tension to the hand, the suture line at 
the Avrist being betAveen the anterior edge of the flap and the relatively normal 
skin on the anterior surface at the radial side and at the thenar eminence 
betAveen the upper edge of the flap and the neAV epithelium on the palm. 
Some pinch grafts Avere taken from the skin of the anterior surface of the 
chest and applied to the chest Avound, and the anterior upper angle of this 
Avound was partially sutured. The patient also made an uneventful convales- 
cence from the second operation except that the pinch grafts, though they 
seemed to have taken at the first dressing, apparently absorbed later, and 
there Avas a slight retraction of the upper edge of the flap, but there Avas 
primary union of the suture between the anterior edge of the flap and the 
skin at the anterior surface of the radial side of the Avrist. 

January 17, 1931, the third stage of the operation Avas performed. Both 
anterior and posterior incisions of the flap Avere extended doAvmvard, and the 
flap Avas freely mobilized from the loAver chest and lateral abdominal Avails, 
Avith the pedicle still broadly attached beloAV. The hand had grown rather 
firmly to the chest Avail, especially at the stump of the little finger, and sharp 
dissection was required to separate it. The hand Avas loAvered so that the flap 
rolled around on the palm and all the neAV epithelium on the palmar surface 
of the hand, Avhich had formed over the thenar and hypothenar eminences, 
Avas removed Avith knife and curette. Most of the remoA r ed epithelium Avas 
grafted to the fresh Avound area on the loAA r er chest. All the skin edges of that 
portion of the flap that Avas adherent to the hand, and of the skin on the 
anterior surface of the Avrist at the ulnar side, Avere freed and freshened. 
The free edge of the anterior portion of the flap Avas sutured to the skin of 
the anterior surface of the Avrist, at the ulnar side, and to the edge of the 
adherent flap along the stump of the thumb. The posterior free edge of the 
flap Avas sutured to the edge of the adherent flap over the tips of the finger 
stumps and palmar surface of the stump of the middle finger, leaving only a 
A'ery small area OA r er the thenar eminence and adjacent palm uncoA'ered. There 
Avas no tension on the sutures, and the entire em r eloping flap seemed A r ery 
Avell nourished. A slight flexion contracture of the Avrist had developed as a 
result of the posture, Avhich it Avas deemed inadvisable to disturb by forcible 
manipulation at that time. A dry dressing, Avith an effort to produce a little 
more extension at the Avrist, and a starch bandage, Avere applied. 

There Avas again a relatwely uneA^entful cotwalescence Avith rather satisfac- 
tory union of practically all the sutured edges of the flap. Some of the trans- 
planted epithelial grafts had taken in part. Februarv 12, 1931, the fourth 
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stage of the plastic repair was done, the remaining pedicle of the flap was 
divided, leaving sufficient flap to cover almost the entire defect on the hand 
and the hand was separated from the chest wall. The skin edges on the 
radial side of the hand were freed, and the divided edge of the flap was 
sutured thereto. The granulations on the tip of the hand stump, on the ulnar 
side, were curetted and the adherent skin edge at this point freed and fresh- 
ened, and sutured to the remaining posterior edge of the flap. After thor- 
oughly removing the granulations on the wound of the chest wall right down 
to the scar tissue, a Thiersch skin-graft was done from the right thigh cover- 
ing the entire area. Also after curetting the granulations, a small Thiersch 
skin-graft was made to a small uncovered area over the thenar eminence of 
the hand. There was a marked flexion contracture of the elbow and of the 
wrist due to the protracted immobilization. Under ansesthesia the elbow 
could be extended only with considerable force to about iio°, and the wrist 
to about i6o°. No attempt was made to correct forcibly this contracture. 
Silver-foil dry dressing was applied to the grafted areas and a palmar splint 
applied to the hand in as great extension as possible without undue force. 

The patient again made 
an uneventful convalescence, 
the flap remaining well nour- 
ished and the sutured portion 
healing by primary union. 

The Thiersch skin-graft on 
the thenar eminence took 
about 50 per cent., and even 
at the first dressing it was 
noticed that there was a 
marked degree of acute, al- 
most normal sensation in 
practically the entire flap, 
except toward the radial side 
on the palmar surface and 
over the stump of the little 
finger, where there was some Fig 10 — Photograph of hand after fourth stage of plastic, 
anaesthesia The Thiersch lateial lac,lal aspect, showing degree of flexion at wrist. 

graft on the chest took about 85 per cent. From then on the remaining small 
granulating areas rapidly healed, and the hand stump was then covered by a 
rather well-nourished, loose full-thickness graft enveloping it like a mitt 
with a relatively insignificant scar along the distal extremity of the stump 
running down the radial side to the thenar eminence. (Fig. 10.) By diligent 
exercise the patient gradually regained practically normal extension of the 
elbow, and extension of the wrist to nearly 180°, with flexion of the wrist 
almost normal. He also acquired fairly good motion in the phalangeal stumps 
of the ring and little fingers, but there was no motion in the phalangeal stump 
of the thumb. There was no interference to the elevation of the arm from 
the chest scar. Sensation also became practically normal except for a small 
area over the stump of the little finger, where it was somewhat diminished. 

September 25, 1931, the fifth stage of the repair was done by the con- 
struction of a radial-dorsal flap made by incising the skin between the meta- 
carpal of the middle and ring fingers, continued through the scar at the distal 
extremity of the stump. The metacarpal bone of the index finger with the 
adjacent intrinsic muscles and tendons was excised, a disarticulation being 
done at the metacarpal-carpal articulation. A similar ulnar-palmar flap was 
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then formed by continuing the incision through the scar at the end of the 
stump into the scar at the radial side, the old skin scar being elliptically 
excised. The flaps Avere made in this manner so as to have only one line of 
cicatrix on the thumb stump. The thumb was then bluntly separated from 
the balance of the hand down to the attachment of the metacarpal bone to the 
carpus. Both flaps were then incised transversely at their upper edges, the 
palmar toward the ulnar side and the dorsal toAvard the radial side, and then 
SAVung around and sutured in the typical manner as in the Didot operation 
for syndactylism, the ulnar-palmar flap to the dorsum of the hand, and the 
radial-dorsal flap to the palmar surface of the thumb. The former flap could 
be sutured almost completely without great tension, except at the upper 
portion. The thumb was also relatively well covered except at the upper 
portion. The triangular apex of the flap on the tip of the thumb stump was 



Fig. ii. — Photograph of hand after Fig. 12. — -Photograph of hand after final 

final plastic and complete healing, palmar plastic and complete healing, lateral radial aspect, 
aspect. showing ability to grasp fork. 

fitted in to corner the end of tbe thumb very satisfactorily. A dry dressing 
separating^ the thumb from the balance of the hand and a palmar splint with 
tbe Avrist in as great extension as possible Avere applied. 

Uneventful convalescence again occurred and the sutured portion of the 
hand healed by primary union Avith perfect vitality of both flaps. October 
7 , 1931, a Thiersch skin-graft from the left thigh Avas made to the exposed 
areas on the palmar surface of the thumb stump and on the dorsal surface of 
the stump of the balance of the hand, and also in the cleft between the thumb 
and the remainder of the hand, all granulating areas being completely coA^ered. 
Silver-foil dressing Avas applied. The skin-graft took ioo per cent. 

From then on the Avounds remained healed except that seA r eral superficial 
furuncles around the distal extremity of the finger stump of the hand devel- 
oped. These persisted rather longer than usual, healing very slorvly, undoubt- 
edly due to a certain amount of trophic disturbance. When the hand gets 
cold, the distal extremities of both finger and thumb stumps become bluish- 
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red and blanch on pressure, the color returning rather sluggishly. The nutri- 
tion, however, is gradually improving. The subcutaneous fat has, to a certain 
extent, atrophied. The motion at the wrist has remained about the same — 
flexion almost normal and extension to nearly i8o°. The patient has been 
gradually developing the motion in the thumb stump, which he can now 
adduct and abduct fairly well, and oppose slightly. With the movements in 
the phalangeal stumps of the middle and ring fingers he has acquired quite 
some prehensile power, being able to grasp objects — like a fork and pencil, 



Fig. 13. — Final radiograph showing absence of index metacarpal 
with phalangealization of thumb. Also note apparently spontaneous 
complete disappearance of stump of proximal phalanx of middle finger 
and partial absorption of proximal phalanges of thumb, ring and little 
fingers. 

or even a sheet of paper or necktie — with comparative ease, and to hold them 
rather tightly. (Figs. 11 and 12.) 

The last X-ray examination shows, of course, the phalangealization of 
the .thumb, and the absence of the greater portion of the metacarpal bone of 
the index finger. Apparently at the time of the excision of this bone a small 
wedge-shaped portion at the ulnar side of the base was not removed. This 
bad. fused with the radial side of the base of the ring metacarpal and this 
fusion has formed a clean-cut single articulation with the os magnum and 

295 



NEW YORK SURGICAL SOCIETY 


trapezoid bones of the carpus. The radiograph also shows a general rarefac- 
tion due to atrophy of all the bones of the hand, including the lower ends of 
the radius and ulna. It also shows definite absorption of the stumps of the 
first phalanx of the thumb, ring and little fingers. They have become not 
only shorter, more pointed and smoothed off at their distal extremities, but also 
narrower. They seem to be about one-half their original size. One very 
unusual feature is that the stump of the first phalanx of the middle finger, 
which was never disturbed at operation, seems to have completely disappeared 
by absorption. (Fig. 13.) It is believed that with practice the usefulness of 
the stump will further increase as the muscular power is developed and the 
motion, particularly opposition of the thumb stump and extension of the 
wrist, improves. It is also felt that the subcutaneous fat will still further 
atrophy, and that this will also add to the utility of the stump. The resection 
of some of the rather excessive skin at the end of the thumb stump might be 
considered, and the operative removal of some of the subcutaneous fat might 
also be done at a future date, if it does not atrophy sufficiently. Further 
usefulness might also be obtained by a suitable prothesis. ' 

CHOLECYSTECTOMY IN A CASE OF INTRAHEPATIC GALL-BLADDER 

Dr. DeWitt Stetten reported the case of a man, aged forty-five years, 
who gave a typical history of gall-bladder disease dating back to twelve years 
ago, when he had a characteristic attack of epigastric pain radiating to the 
right side with vomiting but without jaundice. He had no further attack until 
seven years later when he again had severe pain, vomiting without jaundice, 
and rise of temperature to 102. 5 0 . His present attack began about one month 
before admission to the hospital with pain, which has recurred on and off 
since. At the beginning of this attack the patient was jaundiced for a short 
time. On examination there was marked sensitiveness and moderate rigidity 
just below the right costal margin. The jaundice had disappeared. 

Operation at the Lenox Hill Hospital ; longitudinal right hypochondriac 
incision. Rather dense omental adhesions to the upper surface of the right 
lobe of the liver and some to the under surface of the outer edge of the right 
lobe. When these adhesions were freed and the edge of the right lobe of the 
liver thoroughly exposed, no gall-bladder at all could be found, although the 
duodenohepatic ligament could readily be recognized below what appeared to 
be the right lobe of a somewhat congested, firm liver. The foramen of 
Winslow was patent and no calculi could be palpated in what appeared to be 
the common bile-duct or at the papilla of Vater. The liver (Figs. 14 and 15) 
was entirely anomalous with a marked lobulation of the lateral portion of the 
right lobe, which was almost completely divided by means of a deep lateral 
fissure into a smaller outer and a larger inner portion. At the point that 
corresponded to the normal bed of the gall-bladder there was another deep 
fissure between two portions of the medial part of the right lobe which were 
adherent to each other. A large, somewhat pedunculated quadrate lobe, at- 
tached to the liver to the right of the hilus by a rather narrow bridge of liver 
tissue could be seen protruding below the right lobe, just beneath this latter 
fissure. Following this fissure backward and palpating the upper surface of 
the tight lobe of the liver where the omentum had been adherent under the 
diaphragm, a .very much thickened gall-bladder could be felt completely sur- 
rounded by liver tissue. In the gall-bladder could be palpated a solitary 
rounded calculus the size of a hazelnut. The left lobe was also somewhat 
lobulated. The falciform ligament did not as usual separate the right from 
the left lobe, but emerged from the centre of the liver a rather deep groove 
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near the centre of the organ, which abruptly became shallower toward the 
anterior edge, where it terminated in a small notch, indicating the division 
between the two main lobes. Both the upper and under surfaces of the left 



Fig. 14. — Upper surface of liver in case of intrahepatic gall-bladder. 

lobe showed several marked indentations, indications of incomplete lobulation. 
It was found that the fissure in the liver leading to the gall-bladder could be 
separated without much difficulty so that the medial part of the right lobe 
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Fig. 15. — Under surface of liver in case of intrahepatic gall-bladder. 
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could be split apart and the large lip of liver tissue to the left could be 
deflected medially, and a relatively simple cholecystectomy from above down- 
ward could be done, with very definite separate ligation of the cystic vessels 
and cystic duct and cauterization of the cystic-duct stump. The gall-bladder 

297 * 



NEW YORK SURGICAL SOCIETY 


was rather adherent to its bed in the liver and there was a very profuse 
haemorrhage from this region, which could be fairly well controlled with 
gauze tamponade, but which baffled somewhat protracted attempts at clamp- 
ing or suturing, owing to its inaccessibility under the costal arch and dia- 
phragm. It was finally decided to leave the tampons in the oozing liver bed, 
and the abdomen was closed in the usual manner. 

The gall-bladder was a much diseased, thick-walled organ, the mucosa 
showing a large gangrenous patch near the fundus on the liver bed side. The 
balance of the mucosa was scarred. The gall-bladder contained a solitary, 
rounded, somewhat roughened, brown calculus the size of a hazelnut. It also 
contained a moderate quantity of thick, muddy, brown fluid. Microscopical 
examination of the gall-bladder revealed a chronic ulcerative cholecystitis. 
The patient was very much shocked after the operation and in spite of mul- 
tiple transfusions, hypodermoclyses and proctoclyses, never really reacted. 
The wound drainage was rather sanguinous at first but rapidly became serous. 
There was never any actual post-operative haemorrhage. The patient, how- 
ever, developed a rising temperature and pulse rate, abdominal distention and 
tenderness and vomiting, symptoms suggestive of peritonitis, and expired 
about fifty-eight hours after operation. A study of the liver entirely con- 
firmed the operative findings. In addition, a small, irregularly ovoid lobe 
about the size of a hen egg was found at the upper posterior portion of the 
right lobe, just to the right of the groove for the inferior vena cava. It was 
almost completely separate from the main organ, being attached by an 
extremely thin strand of liver tissue. The relations of the common bile-duct, 
portal vein, hepatic artery, inferior vena cava, and caudate lobe were rela- 
tively normal. The hepatic ducts were not dissected out as it was desired 
not to damage the unique specimen. 

This case illustrates an anomaly that is said to be not uncommon, but 
which Doctor Stetten has encountered for the first time. Mentzer in the 
Journal of the American Medical Association of November 17, 1929, refers 
to this condition and speaks of cases reported by Wieder, Lemon, Deve, 
O’Day, Yoell, Schachner, Kehr, and himself. He regards the condition as a 
revision to the form normally occurring in certain of the lower animals. The 
case is reported by Doctor Stetten because he believes that, had the technical 
difficulties and dangers been properly anticipated, a cholecystectomy would not 
have been attempted. The gall-bladder could have been opened, the calculus 
extracted, and a simple cholecystostomy performed. This might not have 
been entirely simple, owing to the position under the diaphragm, but with 
some sort of L-tube, it might have been accomplished. Death was undoubtedly 
caused by shock, and peritonitis, resulting from hEemorrhage, protracted ma- 
nipulation, and the subsequent necessity for extensive gauze drainage, which 
could have been avoided by the simpler operation. 

PARA-CESOPHAGEAL ABSCESS 

Dr. Arthur S. McQuillan presented a woman who entered Bellevue 
Hospital, October 22, 1931, with a tender indurated swelling in the region of 
the left lobe of the thyroid gland. There was a sense of deep fluctuation in 
this region. The swelling appeared maximum at the inner border of the 
sternomastoid at its middle. About ten days before admission to the hospital, 
she had swallowed a fish bone, which she felt lodged in the upper oesophagus. 
1 he bone remained there for one week, when she dislodged it by gargling 
but soreness and pain in the left side of the neck persisted. 

Over the maximum swelling about the middle of the sternomastoid, a 
three-inch transverse incision was made under local anaesthesia. Thick pus 
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welled up from an opening between the sternomastoid and omohyoid muscles. 
About three ounces of pus was evacuated and this had the odor of colon 
bacillus — which was proved by culture. This abscess cavity was found to 
lead down to the cervical vertebrae along the side of the oesophagus. With 
drainage the patient made a good recovery in two weeks. 

The reason for presenting this case is for the interest attached to infections 
in this para-oesophageal space and the relation of these infections to oesopha- 
geal diverticula. 

RECURRENT DIVERTICULUM OF THE OESOPHAGUS 

Doctor McQuillan presented also a woman who was presented before 
the New York Surgical Society December u, 1929. Three months previous 
she had had a two-stage operation for diverticulum of the cervical oesophagus 
on the left side. The patient remained symptom-free for a period of nine 
months, when she began to have distress in swallowing and all the former 
symptoms reappeared with increased severity. 

X-ray showed a diverticulum on the same side nearly as large as the first 
one. Molds of food as large as one’s thumb were regurgitated from this sac. 
A No. 18 oesophageal bougie easily entered this sac, and one could feel this 
bougie by palpating on the left side of neck. It was impossible to get this 
bougie to pass the sac into the lower oesophagus. 

Operation was undertaken, October 31, 1930, through the old scar. There 
were scarcely any adhesions, and no difficulty in identifying and isolating the 
diverticulum, which was much larger than appeared in the X-ray. In fact 
the sac was found to be formed by the whole left side of the cervical oesopha- 
gus, there being no distinction between neck and fundus. Also, the wall of 
the sac was exceedingly thin, which is contrary to . the usual findings in 
oesophageal diverticula. 

It was obvious that any attempt of excision would result in extirpation of 
the whole left wall of the oesophagus. For this reason the sac was obliterated 
by a multiple infolding or plication of its wall, with an oesophageal bougie in 
place to prevent obliteration of the entire lumen. 

With the exception of a hoarse voice lasting three weeks, the patient made 
a good recovery and has been symptom-free to the present time. However, 
X-ray shows beginning diverticulum on the right side, which has given no 
symptoms thus far. 

Dr. Gaston A. Carlucci quoted a similar case under his care in 1927. 
Recently she returned to have another X-ray taken. The diverticulum had 
been removed in one stage, after which the patient had no symptoms. Now, 
five years later, she had a little diverticulum present. The original removal 
was by complete extirpation, the end being turned in. 

Dr. Franz Torek said that recurrences happened after all kinds of opera- 
tions for diverticulum of the oesophagus. In the one-stage operation they 
recur less frequently than in any other. The preference for the two-stage 
operation has been based on the belief that it is safer as far as mortality is 
concerned. Thirty years ago the mortality was very high with the one-stage 
procedure, but in the last five years sixty cases have been recorded with a 
mortality of only one. The most certain result as far as absence from recur- 
rence is concerned is the one-stage operation. 
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PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HELD APRIL 4, 1932 

The President, Dr. John Speese, in the Chair 
Calvin M. Smyth, Jr., M.D., Recorder 

VENTRAL HERNIA — HERNIOPLASTY — LIPECTOMY 

Dr. Hubley R. Owen presented a woman, aged fifty-six years, who was 
admitted to the Philadelphia General Hospital January 22, 1932, with the 
chief complaint of incisional hernia. In 1925, she had had laparotomy for 
prolapse of the uterus and a second gynaecological operation in 1930. Shortly 
after the second operation she fell heavily to her knees and thereafter noticed 
a swelling in the abdominal wall which had been increasing in size and for 
the past few months has been painful. 



Fig. 1. Fig. 2. 

. Fig. i.— V entral hernia before operation. 

I'lG. 2. Result of operation on condition shown in Fig. 1. Photo taken four weeks after operation. 


The examination of the abdomen disclosed below the umbilicus a large 
misshapen protrusion which hung like an apron (Fig. 1) along with natural 
adiposity over pubis. This mass contained gurgling gut. An ill-defined 
rectus diathesis could be palpated " , 

At operation, two longitudinal, eliptical incisions were made from below 
the ensiform cartilage to above the symphysis. Subcutaneous tissues and 
peritoneum dissected free of hernial sac. An area of skin and subcutaneous 
tissue measuring ten inches by nine inches was removed. The contents of 
hernial sac were replaced in the abdomen. Peritoneum was closed and both 
the posterior sheath and the anterior sheath of the rectus muscle were over- 
lapped and sutured with interrupted No. 2 chromic gut. When the closure 
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of the skin and subcutaneous tissue was undertaken it was found on account 
of the large amount of tissue removed that it was necessary to “pie-crust*’ 
(Fig. 2) on either side of the suture line in order to relieve the strain on the 
skin sutures. The patient was discharged February 16, 1932, twenty-one 
days after operation. 

LOCALIZED TUBERCULOSIS OF THE CHEST-WALL 

Dr. Richard H. Meade, Jr., read a paper with the above title for which 
see page 247. 

ELEPHANTIASIS NOSTRA 

Dr. George P. Muller and (by invitation) Dr. Claus G. Jordan read 
a paper with the above title for which see page 226. 

SPLENIC ABSCESS 

Dr. Eldridge L. Eliason reported the case of a man, aged twenty-three 
years, who was admitted July 21, 1931, to the Medical Service of the Uni- 
versity of Pennsylvania Hospital, complaining of pain in the left side of chest 
following rupture of a left peritonsillary abscess.. He had developed sore 
throat June 16, 1931, and was admitted to the hospital June 20, 1931, after 
a fainting spell, associated with a very high fever. While in the hospital 
a left peritonsillar abscess ruptured June 25. On the next day a severe pain 
was noted in left side of the chest near costal margin in the anterior axillary 
line. This pain spread to entire left upper quadrant of the abdomen. De- 
cided tenderness to palpation was noted over the left upper abdominal quad- 
rant. The patient was coughing up profuse mucopurulent sputum and was 
experiencing nausea, vomiting, weakness and sweating He had had definite 
chills and his temperature was 104.2 °. 

Fluoroscopical examination of the chest July 22 disclosed a small empty 
abscess cavity in the right upper lung, with a fluid level beneath the diaphragm 
on the left side lateral to the stomach; and a fixed left diaphragm indicative 
of subdiaphragmatic abscess. X-ray examination July 25 showed in the 
lateral view that the abscess in the right lung was in the base of the upper 
lobe. A blood culture showed a staphylococcic septicaemia. A surgical diag- 
nosis of (1) splenic infarct with abscess formation secondary to acute tonsilli- 
tis was made and drainage advised; (2) lung abscess and septicaemia (the 
former appears to be draining adequately by the postural method of treat- 
ment). 

Following a transfusion of 250 cubic centimetres of blood the patient 
was operated upon July 27 through a left modified Kocher incision. On 
opening the peritoneal cavity there was a gush of reddish-gray purulent 
matter, evidently under pressure and accompanied by a malodorous gas, com- 
parable to that draining from the peritonsillar incision. Approximately one 
litre of pus evacuated. Pulp-like tissue escaped in shreds, not unlike splenic 
pulp. Soft rubber tissue cigarette drains were inserted and wound packed 
with plain gauze. The pulse was 160 at the close of operation, which took 
fifteen minutes. The patient was again transfused after operation, but he 
became progressively worse and succumbed about twenty-seven hours later. 
The post-operative course was marked with a severe hyperthermia, the tem- 
perature reaching 108 °. 

At an incisional post-mortem, the spleen was found the seat of an enor- 
mous abscess which had ruptured, causing a localized subdiaphragmatic ab- 
scess bounded by the liver, stomach, colon and lateral abdominal wall. It 
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contained pus and small quantities of soft mushy tissue, which on extrac- 
tion were found to be portions of the spleen which had undergone necrosis 
and sequestration. The right lung showed a large abscess. Further ex- 
ploration was not permitted. 

Doctor Eliason remarked that abscess of the spleen is thought to be a 
rare disease. This fallacious idea is due to the fact that it is rarely reported 
as such, because it is seldom diagnosed and treated surgically. It is, however, 
frequently found at post-mortem as a complication in septicaemia, typhoid 
fever, relapsing fever, etc., its existence before death not being suspected or 
rather being masked by the serious nature of the primary disease. The above 
case was diagnosed and treated surgically although with fatal result. It. 
illustrates also the sequestration phenomenon noted by ICuttner in his series 
of abscessed spleens. 

ECHINOCOCCUS CYST OF THE LIVER 

Doctor Eliason reported the case of a man who was admitted to the 
hospital of the University of Pennsylvania April 7, 1927, complaining of 
severe pain in the mid-epigastrium. The patient had been perfectly well 
until three years and five months before admission, at which time he was 
seized with a severe pain in his upper abdomen which doubled him up, per- 
sisting for ten minutes, and then disappeared entirely. These attacks became 
periodic in type, recurring at intervals of from three weeks to two months, 
and lasting from ten minutes to twelve hours each time. Soon after the 
original attack the patient was admitted to the New York Polyclinic Hospital 
where X-ray studies and duodenal drainage were done. He was informed 
that all examinations at that time were negative. The pain had no relation 
to food and was not accompanied by nausea, vomiting, dizziness or headache. 
It was severe, usually localized in the mid-epigastric region, though it oc- 
casionally radiated through to the interscapular region posteriorly. Nausea 
and vomiting appeared as a feature only with the attack immediately before 
the patient’s admission to the hospital. There were no other gastro-intestinal 
symptoms in the patient’s past history and the cardiorespiratory, nervous and 
urological systems were negative. 

When admitted the upper recti were markedly rigid and there was definite 
tenderness about one inch below the ensiform cartilage in the mid-line. The 
lower recti were soft, the liver, spleen and kidneys were not palpable and 
no other masses were made out. Peristalsis was absent. The leucocyte count 
on admission was 22,300. The fluoroscope revealed a large mass extending 
upward from the anterior portion of the right lobe of the liver, considered 
to be probably non-inflammatory since the diaphragm moved readily above 
it. In view of this finding immediate operation was postponed. The fol- 
lowing morning the abdomen was soft, the temperature, pulse and respira- 
tions normal and the patient felt quite comfortable. The leucocyte count 
had fallen to 11,900. Because of the X-ray findings, the slight icterus and 
the patient’s nationality (Greek), a tentative diagnosis of echinococcus cyst 
of the liver was made which was further confirmed by the presence of a 
positive complement fixation test for hydatid disease. 

The following day a portion of the right tenth rib in the mid-axillary 
line was resected, the diaphragm was sutured to the pleura and the wound 
packed with gauze. Two days later a needle inserted into the cyst cavity 
obtained typical “spring water” fluid and a cautery was carried along its 
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course toward the cyst- As there did not appear to be sufficient adhesions 
present between the liver and the diaphragm at this time, however, and to 
prevent the possibility of peritoneal soiling, the wound was again packed with 
gauze for three days. May 2, 19 27, the cyst was entered by means of the 
cautery. It was found to be about the size of an orange, filled with daughter 
cysts of all sizes and containing a quantity of yellow mucoid material. After 
removing many of the cysts the cavity was packed with gauze. Four days 
later the gauze was removed and the cavity explored by means of a cholecysto- 
scope. Many small daughter cysts were found lining the wall of the cyst 
cavity; about a cupful of these were removed with moderate difficulty. 
During the next few days the general condition of the patient rapidly im- 
proved, the drainage from the cyst cavity decreased and he was discharged 
to the surgical out-patient department. Four months later he was enjoying 
excellent health, at his old work and symptom-free. 

The patient had no symptoms until January 1, 1932, when, after a heavy 
meal, he again experienced a moderately severe pain in the epigastrium which 
continued for twelve hours. This was followed by a feeling of soreness 
which extended from the epigastrium down to the anterior superior spine 
on the right. For the next four days he remained in bed, felt feverish and 
experienced several chills, although his appetite was good and there was no 
digestive upset. He was admitted to the hospital January 5, 1932, with a 
temperature of 99% pulse 84 and respirations 20. In the abdomen a large 
mass was palpable extending down from the right costal margin to the level 
of the umbilicus. The mass moved with respiration, had a definite edge, was 
moderately tender and extended on percussion to the fourth right interspace 
in the mid-clavicular line. Recurrent echinococcus disease of the liver was 
evident. Surgical drainage was instituted by means of the transthoracic ap- 
proach in two stages. The cavity in the right lobe of the liver was found to 
be about the size of an adult fist. From this approximately a cupful of 
daughter cysts of varying size were removed. At operation the cysts were 
seen attached to all sides of the cavity. Palpation revealed the presence 
of some calcification in the wall of the cavity beneath the daughter cysts. 
The cavity was packed with gauze and a large drainage tube inserted. Post- 
operatively the patient drained great quantities of bile-stained serum, in 
which many daughter cysts could be seen. Irrigations with 1.5 per cent, 
iodine solution were instituted but the pain incident to these irrigations was 
so great that they had to be stopped even though the concentration was re- 
duced to .5 per cent. An X-ray plate taken after the injection of lipiodol 
into the sinus showed the entire hepatic duct system plainly outlined, the 
ducts appearing somewhat larger than normal. The hepatic ducts and the 
common duct were particularly dilated, but a small portion of the lipiodol 
was seen to enter the duodenum. This plate demonstrated conclusive!}' an 
existing connection between the echinococcus cyst and the biliary tree and 
suggested the presence of some obstruction in the common duct. The patient 
continued to discharge great quantities of bile through the wound, although 
there were no signs of biliary* insufficiency manifest. The biliary drainage 
decreased gradually though he continued to require two dressings per day. 
March 1, 1932, the patient was discharged to the care of his family physician. 
At this time there was no jaundice, the stools were brown and he was free 
irom all symptoms except the profusely discharging biliary fistula at the 
operative site. 

March 10, 1932. the biliary' drainage from the fistula ceased and coincident , 
with this the patient developed chills, fever, pain in the epigastrium and 
became definitely jaundiced with acholic stools. His physician probed the 
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biliary sinus which resulted in a great outpouring of bile and the jaundice 
with its accompanying symptoms promptly disappeared within the next few 
days. The man was again admitted to the hospital March 17, 1932. On this 
admission there was no definite jaundice although the sclera had a subicteroid 
tinge. The biliary fistula in the right chest continued to discharge copious 
quantities of bile each day. The stools were brown and the urine showed no 
bile salts. Under gas-ether the abdomen was opened through a modified 
Kocher incision. Ihe gall-bladder was of normal thickness and color, was 
not distended and contained no stones. Palpation of the superior surface 
of the liver showed this tightly adherent to the right diaphragm. There 
were many adhesions along the cystic and common ducts. The cystic duct 
was but slightly dilated, while the hepatic duct when seen was found to be 
greatly enlarged, being approximately the size of one’s thumb. The common 
duct as it passed behind the duodenum was also seen to be similarly dilated. 
The gall-bladder was opened and found to contain no bile. It was then 
carefully explored with the cholecystoscope but no calculus was found which 
might account for the absence of bile from the gall-bladder. The hepatic 
duct was then opened and found to be filled with bile in which streaks of 
purulent material were noted. A catheter introduced into the common duct 
through the hepatic duct readily entered the duodenum. Flushing out the 
common duct with normal salt solution failed to disclose the presence of any 
calculus or daughter cysts in this portion of the ductal system which might 
be responsible for the obstruction. The catheter was then passed up the 
hepatic duct into the liver. Approximately five centimetres up the hepatic 
duct, within the liver, a partial obstruction was encountered, although the 
catheter could be forced by this point. Instilling salt solution in the hepatic 
duct through the catheter resulted in the discharge of several small typical 
daughter cysts through the opening in the hepatic duct. It was therefore 
felt that the obstruction was of the partial type, due to the transplantation 
of echinococcus cysts, located high in the hepatic ducts. Drainage of the 
common duct or a cholecyst-duodenostomy in such a case would serve no 
useful purpose so the incision in the hepatic duct was closed and a drain 
placed to this site. A cholecystostomy was performed and the abdomen was 
closed. Post-operatively the patient did well. Small quantities of bile were 
discharged through the cholecystostomy tube although the biliary sinus in 
the chest continued to discharge considerable quantities of bile requiring daily 
dressings. 

INTRAMURAL ABSCESS OF THE STOMACH 

Dr. L. K. Ferguson reported the case of a colored woman, thirty-eight 
years old, admitted in the service of Dr. E. L. Eliason at the Philadelphia 
General Hospital March 29, 1931, complaining of severe epigastric pain. 
Following a drinking party one week before admission, the patient had an 
attack of acute upper abdominal pain associated with marked vomiting and 
elevation of temperature. Her pain continued and became localized slightly to 
the right of the mid-line in the epigastrium. There was radiation of the pain 
to the back and to the right shoulder. Two years before admission the patient 
had a severe gastric haemorrhage which was thought to be due to a gastric 
ulcer. Since that time she had suffered from occasional gastric upsets usually 
following the taking of alcohol in excess. 

There were no abnormal signs in the lungs. The abdomen was distended 
and was markedly tender and rigid in the epigastrium, especially on the right 
side. No masses were palpable. Peristalsis was greatly diminished. A scar 
of a previous operation in the lower abdomen was not tender. The blood 
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count showed 4 , 620.000 red cells and 21.200 white cells of which 92 per cent, 
were polymorphonuclear leucocytes. A flat plate of the abdomen showed no 
gas under the diaphragm and was reported as not suggestive of a ruptured 
viscus. 

The abdomen was opened through a right rectus incision under spinal 
anaesthesia. A small amount of clear, straw-colored fluid was aspirated. An 
examination of the stomach showed a diffuse thickening of the pyloric end, 
more marked on the lesser curvature and anterior wall. There was marked 
oedema of the tissues of the gastrohepatic omentum which extended upward 
to involve the subhepatic structures. The gall-bladder was indurated but 
did not contain any stones. Clear, yellowish bile was aspirated from it. Xo 
pathological condition could be found in the lesser peritoneal cavity. A 
cholecystostomy was performed and the wound was closed about the tube. 

The first post-operative day was uneventful. On the second day the ab- 
domen became distended and peristaltic sounds were diminished. Glycerine 
enemas appeared to relieve the distension somewhat. Temperature and 
pulse gradually increased. On the evening of the third day when the dis- 
tension was still marked the patient was found out of bed. During the 
night she was delirious and incontinent. The pulse and temperature gradually 
mounted, the distension increased and the patient died on the morning of 
the fourth post-operative day. 

Post-mortem examination revealed a generalized fibrino-purulent peri- 
tonitis. The stomach was the seat of an acute phlegmonous process. About 
two centimetres above the pylorus there was an abscess lying between the 
mucosa and muscularis. The abscess cavity was about six centimetres in 
diameter and contained about ten cubic centimetres of fluid pus. There 
was marked induration and oedema of the surrounding stomach wall. The 
duodenum also was involved in the acute inflammatory process and there were 
many ulcerations of the mucosa. 

Doctor Ferguson remarked that Rankin and Miller have recently reported 
that abscesses of the gastric wall form about 12 per cent, of the purulent 
inflammatory lesions of the stomach. They occur so infrequently, however, 
that the diagnosis is rarely made except at operation or at necropsy. As a 
rule they represent an advanced stage of phlegmonous gastritis, the exciting 
causes of which may be grouped under five general heads : food, alcohol, 
chemical irritants, infections and infectious fevers. In addition, local in- 
flammatory lesions may be set up by occupational, accidental or operative 
trauma to the stomach wall. The abscesses are usually located in the sub- 
mucosa but they may involve all the layers of the stomach. 

The predominating organisms are usually streptococci or staphylococci 
and occasional!}* pneumococci. The surgical treatment of gastric abscess is 
attendant with a very high mortality. Incision and drainage, excision and 
drainage and gastric resection have occasionally been used in the treatment 
of this condition. It occurs so rarel}', however, that the lesion is often not 
diagnosed even at operation. Symptoms of gastric abscess are varied. The 
patients are usually young and often the history may be obtained of an alco- 
holic debauch or some food intoxication. There is sudden loss of apjpetite, 
nausea and vomiting occur, and vomiting becomes a prominent symptom. As 
a rule, the fever is high, varying between 103 0 and 105° and is often of the 
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septic type. On examination there is marked pain and tenderness in the 
epigastrium, at times referred to the back and to the shoulder. The X-ray 
findings usually are interpreted as gastric ulcer. 

MUSCULOSPIRAL PARALYSIS— TENOPLASTY 

Dr. George M. Dorrance presented a boy, aged nine years, who was 
admitted to St. Agnes’ Hospital September I, 1931. Four years prior to 
admission this child was struck by an automobile and sustained a compound 
fracture of the humerus and severe laceration of the upper arm. He was 
treated in another institution. All the muscles of the upper arm were torn 
loose from their points of insertion and the skin and fascia was devitalized 
over a large area. The musculospiral nerve was exposed and during the 
fifteen weeks’ stay in the hospital, it ruptured and .the ends became buried 
in the scar tissue. The infection cleared up before his discharge. He had 
practically no power to raise his forearm ; he had wrist drop. One year 
prior to his admission to St. Agnes’ Hospital, Doctor McShane and the 
reporter reunited the ends of the musculospiral nerve but as there was no 
return of function he was admitted for a tendon transplantation. Septem- 
ber 2, 1931, the following operation was performed: The tendon of the 
flexor carpi radialis was cut close to its insertion at the base of the second 
and third metacarpal bones ; the tendon of the flexor carpi ulnaris was also 
cut dose to its insertion in the pisiform bone. Next the four tendons of 
the extensor communus digitorum and the extensor longus policus were ex- 
posed just above the posterior anular ligament. Each of these tendons was 
slotted — then the free end of the tendon of the flexor carpi radialis was 
threaded through from the radial side and drawn out for a distance of one 
inch on the ulnar side. The flexor carpi ulnaris tendon was threaded through 
from the ulnar side and drawn out for an inch on the radial side. The 
free ends were turned back on themselves and sutured. A suture was placed 
through each of the tendons also at the openings in the communis digitorum 
and extensor longus policis. The wounds were closed and for four weeks the 
arm was placed in a plaster case with the wrist extended. After four weeks 
massage was begun and passive motion instituted. The child was encouraged 
to move the wrist. Almost complete restoration of the power of extension 
was accomplished by this procedure. 

March 31 the patient was examined by Dr. Milton Meyers who tested the 
extensor muscles and the supinator longus to see if the musculospiral nerve 
had regenerated, so perfect was the function. Doctor Meyers had examined 
this patient before the operation and reported that the muscles supplied by 
the musculospiral had undergone atrophy and showed signs of degeneration. 
Today he reports partial return of musculospiral function. This illustrates 
the point that return of function after nerve suture may not manifest itself 
for eighteen months or longer. 

TEMPOROMANDIBULAR ANKYLOSIS 

Dr. George M. Dorrance presented a girl, aged six years, who was ad- 
mitted to St. Agnes’ Hospital November 21, 1931, with the diagnosis of bony 
ankylosis of the left temporomandibular joint. At the age of one year, a 
large cervical abscess complicating septicaemia developed. Incision and drain- 
age was performed and the patient was under medical supervision for four 
months. Eight months later, she developed a septic sore throat. In attempt- 
ing to treat this, the physician forcibly opened the jaws. Since then, accord- 
ing to the mother, the jaws became fixed. Physical examination was negative 
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except for the complete bony ankylosis of the left side of the jaw. X-ray 
snowed atrophic bone changes in articular process of the left side and com- 
plete bony ankylosis. 

November 13, 1931, under ether anaesthesia, resection of the left mandib- 
ular joint was done. Not only was the condyle fixed but the coronoid 
process was fixed by ossification to the base of the skull. It was necessary 
to resect about one inch of the bone. Convalescence was complicated by an 
acute otitis media but was otherwise uneventful. The patient was instructed 
to open and close the jaws every fifteen minutes after the tenth day. This 
procedure was painless from the start — the chewing of gum proved to be a 
valuable adjunct in keeping the jaws in motion. At the present time she 
has no difficulty in opening the jaws to the normal limits. 

RESECTION OF MANDIBLE 

Dr. George M. Dorrance presented two patients operated upon for 
malignancy of the jaw. The first patient was a man who was operated upon 
twelve years ago by the later Dr. Francis T. Stewart, at Jefferson Hospital, 
for a multilocular cyst. Recurrence of the condition led the reported to do a 
resection of the lower jaw, after having ligated the external carotid artery. 

This man has had metastasis to the glands of the neck, a fact not suffi- 
ciently emphasized when discussing the relative benign nature of adaman- 
tinomas. He wears a double inclined plane appliance made by Doctor 
Webster and has little deformity and can masticate quite satisfactorily. 

The second case was that of a woman who had had one-half of the jaw 
resected for a sarcoma. She does not wear any splint or appliance. Un- 
fortunately, a local recurrence necessitated removing the bone well beyond 
the mid-line into the second incisor area on the opposite side. Doctor Dor- 
rance has been agreeably surprised to find that while this procedure did in- 
crease the deformity considerably, it has caused comparatively little disturbance 
to the patient. 

These two cases were shown to illustrate the fact that when necessity 
dictates resection of half the jaw, the ensuing deformity need not be too 
seriously considered. 

ARTHROPLASTY OF JAW FOR ANKYLOSIS 

D>r. A. Bruce Gill presented two patients on whom an arthroplasty of 
the jaw had been done. The first patient was operated upon in 1927, when 
five years of age. When she was a baby she had pyogenic infection of the 
right hip which was not recognized. She was being treated for tonsillitis 
for a number of weeks. During that time an abscess developed in the region 
of the right temporomandibular joint which was opened and drained. Bony 
ankylosis resulted. The lower jaw did not develop with the other bones of 
the face. At the present time she has normal mobility of the jaw and the 
lower mandible has developed almost to normal size. 

The second patient was operated upon January 21, 1932. She is eleven 
years of age. The ankylosis of the temporomandibular joint occurred when 
she was two years of age. At the time she was in the Municipal Hospital 
for a period of sixteen weeks with scarlet fever, diphtheria, pneumonia, 
mumps and measles in succession. She had a blood-stream infection which 
produced abscesses in the left thigh and the left arm and wrist. A bony 
ankylosis of both temperomandibular joints resulted. Bilateral arthroplasty 
was done. At the present time she is able to open her mouth about one and 
a half inches and the range of motion is increasing 
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Doctor Gill did his first operation for this condition. in 1919. His method 
of operation has always been as follows: Incision is made through the skin 
about one inch in length along the lower border of the zygoma. Another 
incision of the same length at a right angle to the first one is carried down 
just in front of the ear. The soft tissues are divided down to the lower 
border of the zygoma and are pushed downward by blunt dissection. In the 
majority of his cases it has been found that both the condyle and the coronoid 
process have been ankylosed to the skull with obliteration of the sigmoid fossa. 
With a thin-bladed osteotome the ramus of the jaw is divided about one-half 
inch below the lower border of the zygoma and then the upper portion of 
the mandible is separated from the zygoma in the same way. If this is done 
carefully no injury is done to vessels, nerves or parotoid gland. A piece of 
superficial fascia and fat is removed from the thigh and placed between the 
skull and the mandible. The wound is closed without drainage. 

The after-treatment consists in .keeping the mouth open with plugs made 
of rubber or with a wooden screw or with dental plates which have arms 
attached to them to which are fastened rubber bands. It has been found that 
these mechanical means are not needed after the first two or three weeks 
as the patient then begins to move the jaw freely. One case of relapse oc- 
curred in a patient in whom he did not interpose any soft tissue between 
the bones at the time of operation. A second operation was necessary. It 
resulted in good function. In practically all of the speaker’s cases the con- 
dition was due to a pyogenic infection apparently accompanied by the pres- 
ence of osteomyelitis in other parts of the body. After function of the jaw 
is established it has been found that the jaw develops. Of course, the 
younger the patient at the time of operation the more rapid and more com- 
plete is the result. 
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THE OVERSLUNG TRACTION SADDLE FRAME 


FOR THE TREATMENT OF FRACTURES OF THE PELVIS 
AND LOWER EXTREMITIES 


This frame may be used where the conveniences of a fracture bed or 
the Bradford frame are indicated, hut has many advantages over either. 
It provides for : 

(1) The patient to lie naturally on the mattress of the bed, thus eliminat- 
ing' decubitus. 

(2) Traction and fixation of lower extremities in anyi manner desired. 

(3) Raising and lowering of the patient without disturbing traction and 
fixation. 

(4) Nursing attention, such as use of the bed pan, bathing, changing 
linen and turning of mattress. 



(5) Transportation of patient without disturbing fixation and traction. 

(6) Headrest adjustment and sitting position. 

(7) Tilting patient where hypostatic pneumonia is threatening. 

(8) Access to X-ray or fluoroscopic examination. 

Its greatest usefulness is in fractures of the neck of the femur in the 
aged. The fragments may he reduced without anaesthetic or removal of 
patient from the bed. The reduction is slowly and painlessly accomplished 
by the Russell method of traction. Adhesive is applied to the leg as for 
Buck’s extension. A hand around the knee is attached to the rope which 
extends over a pulley above, then to triple pulleys at the foot, thus producing 
flexion of the knee, internal rotation and traction by a single weight. 

The frame is constructed of No. 1 by 1 by 3/16 inch angle iron. (Fig. I.) 
It forms a two-section rectangle, 36 inches wide and aS long as the bed, in 
which the upper half rests on the bed mattress and supports the trunk and 
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pelvis by means of its canvas saddle (Fig. 2) which is stretched between the 
bars of the frame, while the lower half is overslung above the extremities 
and provides suspension, fixation and traction for them. This removes all 
bars and framework from under the legs so that extension or abduction of 
the legs may be obtained without having the interference. Two adjustable 
arm bars hook onto the transverse bar at the middle of the frame and extend 
out over the lower rectangular frame and drop down at the end to furnish 
support for the pulleys. Countertraction is furnished by a padded aluminum 
band around each thigh at the groin and hooked by snaps to the frame above. 
The canvas support under the back and pelvis is buckled to this band so that 
the patient can slide downward no farther than the tension of the canvas 



Fig. 3. — Raising and lowering of patient. 


will allow. There is a headrest under the trunk so that the patient may be 
raised to the sitting position. The frame is suspended by a cable attached 
to each corner and is raised and lowered (Fig. 3) by means of a windlass 
and pulleys on an overhead Balkan frame. Traction to the extremities may 
be applied in any of the forms in common use. 

Earl D. McBride, M.D. 

Oklahoma City, Okla. 

TREATMENT OF INTRACAPSULAR FRACTURES OF THE NECK 

OF THE FEMUR 

In the last (tenth) edition, 1931, of Pye’s Surgical Handicraft, de- 
signed for house surgeons and dressers, the rising generation, the treatment 
of intracapsular fracture of the neck of the femur is described as follows : 
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“The patient should be propped up in bed with the limb placed between sand- 
bags. After about a month the patient is advised to use the limb as much 
as possible since union is not aimed at.” 

This is virtually a transcription of the teaching of Sir Astley Cooper, 
which was based on the conclusion that mechanical appliances were inadequate 
to assure the essentials of repair. Consequently, that positive treatment of 
the fracture was both futile and dangerous. This conclusion, which has been 
generally accepted, is verified by recent experience. 

In 1928. Katzenstein of Berlin (Zent. f. Chir. L. v„ p. 239). reported 
on 169 cases of medical fracture treated in the conventional manner. Good 
results wei'e attained in but 11.6 per cent, of the number, a percentage which, 
according to Auxhausen. who discussed the paper, fairly represented the 
general experience. 

In 1930, Hubner (Arch. f. Orth. u. Unfall. Chir., 1930) reported on 136 
cases treated at the Charity Hospital in Berlin. Good results were attained 
in but 6 per cent, and passable function in 16 per cent, of the patients. 

The most recent statistics available for comparison are those of Stern and 
Henderson. Stern has reported on the results of seventy-nine cases of 
medial fracture treated by the abduction method at the Mt. Sinai Hospital 
in Cleveland, with a mortality of 7 per cent, and union in 67 per cent. Sev- 
enteen of the patients were over seventy years of age yet union was attained 
in 7S.5 per cent. (Surg., Gynec., and Obst.. August. 1931). 

Henderson reports on forty-two cases treated at The Mayo Clinic. Union 
was attained in 90 per cent, of the patients under sixty and in 65 per cent, of 
those over that age. (Annals of Surgery, vol. xciii. p. 968. 1931.) 

In all reports available for comparison, the balance, as in this instance, 
in favor of positive over negative treatment, must be reckoned in multiples of 
100 per cent. 

One may conclude, therefore, that the real obstacle to the general adop- 
tion of the abduction treatment is inertia, or more specifically, to quote Mosen- 
thal (Med. Klinik, vol. xxv, p. 3S4, 1929), inability to meet its requirements. 

Royal Whitman 
Xcxv York , A r . Y. 

TECHNIC FOR CARE OF OLLIER-THIERSCH SKIN GRAFTS 

The application of a graft is a simple matter but many surgeons are be- 
wildered when it comes to the after-care. Paraffin gauze, rubber strips, ad- 
hesive plaster, wire splints, exposed wound, cello silk, marine sponge and 
vaseline gauze are some of the dressings in use. A recent article advocates a 
rigid dehydrating diet for the recipient before grafting, thus drying the 
granulations, which is to aid agglutination of the grafts. Practically all 
these dressings and methods were devised solely for the purpose of splinting 
or approximating the grafts until they take. 

lo obtain the best results in wound repair three fundamental principles 
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in surgery must be observed; first, there must be constant, even, gentle pres- 
sure of the opposing surfaces, that is, adequate approximation ; second, there 
must be constant splinting of these surfaces ; third, the wound must be kept 
free from secretions and infection. A violation of these principles in the 
art of skin grafting is much more disastrous than in the closure of a lacerated 
or an incised wound. During the first twenty-four hours the grafts become 
agglutinated at the base by a coagulation of lymph ; this is followed gradually 
by connective-tissue and capillary infiltration until firm union occurs. Grafts 
are parasites and do not become a part of the host until about the tenth day. 
It is during this insecure period that it is difficult to comply strictly with 
these principles by the present methods, especially when the dressing is re- 
moved to cleanse the wound. To obviate this difficulty these dressings are 



Fig. i. — N ote the granulations attached to the gauze between the grafts. 


frequently left eight to ten days before removal. During this long period 
many grafts are autolized by the secretion or destroyed by the infection. By 
the following method the grafts are constantly approximated and splinted so 
that the wound may be dressed and cleansed as frequently as desired without 
danger to the grafts. 

The technic . — Assuming that the surface to be grafted has been properly 
prepared and the Ollier-Thiersch grafts applied in the usual manner; then 
place a single layer of gauze (20 by 16 mesh) snugly over the grafted area 
and extend it around the limb and sew it together on the opposite side. If 
the grafted area is in an inaccessible place extend the gauze for a consid- 
erable distance from the wound and fix the edge with adhesive or collodion. 
I he wound is then covered with a sterile dressing one-half inch thick and 
kept moist with normal saline. Within twenty-four hours the single layer of 
gauze becomes attached and buried in the granulations between the grafts 
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and shrinks sufficiently to make it taut. Thus each graft becomes enclosed 
in a compartment surrounded by a wall of granulation tissue, and covered 
with the single layer of gauze. (Fig. i.) The top dressing can now be 
removed as frequently as desired (after saturating with normal saline) and 
the wound irrigated without disturbing the grafts in the least. There is 
always a certain amount of swelling due to the inflammatory reaction under- 
neath the grafts ; this with the shrinkage of the single layer of gauze, which 
is buried in the granulations between the grafts, gives adequate pressure to 
encourage union. On about the tenth day the single layer of gauze is re- 
moved. The firmness with which the grafts were splinted and approximated 
will now be appreciated. It will require considerable pulling to free, the 
single layer of gauze from the granulations and some bleeding will occur. 
The wound is then irrigated with normal saline. The grafts now being well 
united, are covered with a single layer of radium silk and top-dressed as 
before. This dressing including the silk may also be changed as frequently 
as desired without injury to the grafts. The granulations cannot attach 
themselves to the smooth, closely woven silk and it flattens the granulation 
on a level with the grafts, making a very smooth surface. It is surprising how 
rapidly the epithelium spreads beneath the silk and in a few days the wound 
is completely healed. 

Although I have never used this technic with any but the Ollier-Thiersch 
grafts, it is evident that it must work equally well with the “small deep grafts” 
from the very fact that the granulations between the grafts will become at- 
tached to the single layer of gauze. 

Twenty-three cases have been treated by this method which includes those 
treated by Dr. Jacob Manting. The two cases in which the greatest diffi- 
culties and poorest results were encountered are here reported. The remain- 
ing twenty-one cases were most satisfactory and practically all the grafts took. 

Doctor Manting’s case, a man, age thirty-six ; a third-degree burn of the left side of 
the body, involving almost the entire upper extremity, a large burn over the pectoralis 
major muscle and the outer and posterior aspect of the leg. The grafting was performed 
in two sittings. The upper extremity and chest at the first, with perfect results. Ten 
days later the leg was grafted. The patient was a very nervous individual and hard to 
control. Through his restlessness he injured the grafts, resulting in only 60 per cent. take. 

Second case, a boy, age fourteen; a third-degree .burn involving one-half of the 
right thigh and three-fourths of the leg. This burn occurred one year ago. Two 
attempts to graft the area were previously made resulting in a complete failure. The 
exuberant granulations were shaved off with a razor under anaesthesia ; the base presented 
dense scar tissue. Wet dressings were applied for two days, after which the entire area 
was grafted. Practically all the grafts took except an area two inches in diameter on 
the calf. This failure was attributed to the impaired circulation of the part due to the 
scar tissue at the base of the granulations. This area was again grafted several months 
later; the graft took but in a few months an ulcer appeared over the same area. 

Daniel J. Leitiiauser 

Detroit, Mich. 
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OSTEOMA OF THE FRONTAL BONE 

Osteomata of the bones of the skull are relatively common, and, unless 
situated so as to cause symptoms from encroaching upon surrounding struc- 
tures, are of little moment. Many overlie meningiomas and are really hyper- 
ostoses secondary to the underlying tumor. When osteomata occur about the 
orbit or frontal sinus they may cause serious local disturbances and intra- 
cranial complications. This is especially true of ethmoid and frontal sinus 
osteomata in which their removal becomes imperative. The frontal sinus 



Fig. i. — A ppearance of tumor showing scar of former operation. 


and ethmoid osteomata have been discussed fully by Cushing, Armitage, and 
others. The case I wish to present is of a different type, originating in the 
frontal bone and later encroaching upon and deforming the orbit and 
frontal sinus. 

Case. — C. H., a school-girl, sixteen years of age, came to me January 29, 1931. 
Family history, negative. Menses began at fifteen and regular. Always well except 
attacks of headaches all life. Present illness began about four years ago. Patient came 
home from school with very severe frontal headache and obtained no relief from 
medication. A slight elevation on right side of the forehead was noticed for the first 
time. No soreness or tenderness observed. One week later surgeon chiseled off lump. 
Headaches relieved until about six months ago when they returned. Previous to this 
had noticed lump again. Headaches have persisted and very severe past six weeks. 
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During past six months unable to open right eye completely and eyeball \Vill not turn 
upwards. Each attack of headache confined patient to bed for two or three days at a 
time. No visual disturbance except that caused by inability to look upwards with 
right eye. 

Examination revealed a bulging in right frontal region projecting three-fourths of 
an inch above the surrounding scalp and about two and one-half inches in diameter each 
way. The supra-orbital ridge was pushed downwards, narrowing the orbital cavity. 
The bulging and thickening involved the outer two-thirds of the supra-orbital ridge and 
extended upwards for two and one-half inches. Laterally it extended to within one-half 
inch oi the great wing of the sphenoid and involved the external angular process of the 
frontal bone. Medially it extended to within 
one-half inch of the sagittal suture and de- 
formed the lateral wall of the right frontal 
sinus. There was a sear over the middle of the 
tumor. ( Fig. t.) The neurological examina- 
tion revealed right orbit limited in motion up- 
wards to the horizontal position. Ptosis right 
lid. apparently mechanical and not due to nerve 
paralysis. Fundi and fields negative. No other 
changes in the nervous system. X-rays of the 
head revealed a tumor of the right frontal 
hone involving the outer part of the orbit and 
the lower two and one-half inches of the outer 
part of the frontal hone. ( Fie. j.) The blood 
Wasscrmnnn was negative. 

Operation under avert in amesthesia Feb- 
ruary 3. 1031. All Saints Hospital. A horse- 
shoe flap of scalp was turned downwards. A 
grayish-colored hone-tumor was revealed. 

(Fig. 3.) The line of demarcation between 
tumor and normal hone could he distinctly seen. 

The tumor was surrounded with trephine open- 
ings and the openings connected with the Do 
^ ilbiss. The supra-orbital ridge was preserved 
and the main mass of bony tumor lifted out. 

1 lie exposed dura was normal, as well as the 
inner table. The excessive bone production ap- 
peared to be limited to the diploc. The inner 
table was not deformed. 'Flic orbital plate was 
thickened in its anterior part and this portion was removed. The outer shell of the supra- 
orbital ridge was left as a bridge. (Fig. 4.) All demonstrable tumor tissue was removed 
with the rongeur and curette. The lateral and frontal walls of the right frontal sinus 
were removed. The mucous membrane was left intact and would balloon out with 
each respiration. The flap was replaced, leaving a rather large bone defect. Convalescence 
was uneventful and the wound healed per primam. The headaches have not recurred 
and there is only slight limitation of motion of the right orbit. The ptosis has partially 
disappeared. 

The growth evidently originated in the frontal bone above (he supra-orbital ridge, 
ft gradually extended in all directions until it involved almost the entire supra-orbital 
ridge, the orbital plate of the frontal bone, the lateral and frontal walls of the right 
frontal sinus and extended downwards to include the external angular process of the 
frontal bone. The orbital cavity bad been very much narrowed from above downwards 
so that the orbit was crowded and the upward rotation limited. The most disagreeable 
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feature wa.s the constant pain. At operation the consistency of the osteoma was softer 
than normal lxuu\ had a granular appearance and could he removed with a bone curette 
except the inner and outer table*., which were as hard as normal hone. The micro- 
scopical description after decalcification follows. ( Dr. Win. J. McLean, pathologist.) 
Specimen consists of a portion of frontal hone measuring six by four, five by two centi- 
metres. External surface exhibits an eroded depression two centimetres in diameter. 
This discoid piece of bone is uniform in consistency and possesses an eburnated type of 
hardness. Grossly, it is healthy compact hone throughout, except at a superficial eroded 



Tie. — Aj-ifx-.-ir.mcr ten dnys after operation. 

area in depression noted above. Cross-sections were taken through bone and decalcified. 
Microsections show the inner table of circumferential lamelkc to he well preserved. 
Hie outer table is roughened and ragged; for the most part it is composed of degen- 
erated sclerotic tissue and partially dissolved fragments of osteoid trabecula:. The 
spongy bone or diploc shows neoplastic bone generation. The osteoid trabecula: are 
thrown down in a very orderly fashion and the lamella: arc completely differentiated 
into dense cancellous and compact hone formation. The lacuna: or spaces are filled with 
a connective-tissue type of osteogenic tissue. Marrow tissue has the appearance of being 
almost completely smothered out. The osteoblasts are numerous and maintain an orderly 
arrangement. Capillaries in lacuna: arc congested. This picture indicated neoplastic 
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bone generation of the diffuse type. However, the differentiation into compact and deuce 
cancellous bone is complete. This may be onsidcred a form of neoplastic bone produc- 
tion midway between the benign classical osteomata on the one hand and osteosarcoma 
on the other. It possesses a tendency towards progressive extension but will not metas- 
tasize. Diagnosis . — Diffuse osteoinatosis. (Virchow.) 

The youth of the patient and the comparative rapidity of the growth makes one fear 
a recurrence, although all demonstrable tumor was removed. This patient would have 
undoubtedly been beyond surgical relief in another year or two because the tumor was 
almost beyond surgical accessible regions at the time of operation. Eighteen months 
have elapsed since the operation with no signs of recurrence and the patient is still free 
of pain and has almost a normal upward rotation of the orbit. The removal of so large 
an area left a large bony defect. (Fig. 5.) It is planned to insert a celluloid plate at a 
later date for cosmetic effect. 

William O. Ott, M.D. 

Fort Worth , Texas. 

A PRACTICAL APPLICATION OF WOLFF’S LAW AS TO THE 
INTERNAL STRUCTURE OF BONE * 

During the past century three very important discoveries have been 
made in connection with the structure of normal bone under normal con- 
ditions of weight bearing and muscle pull and its variation from the normal 
under abnormal conditions of weight hearing and muscle pull. 

During the first part of the nineteenth century, Bourgery, Vard, Vymann, 
Engel, and others observed the fact that the spongiosa of every part of 
every normal adult bone has a definite anatomical structure. Thus the 



Fig. 1. Fig. 2. 


trabecular arrangement of all normal adult femora are exactly alike and this 
is true of all corresponding bones of the human skeleton. 

In 1867 the mathematician, Cullman, in studying some anatomical prep- 
arations of Herman von Meyers, made the further discovery that : “The 
course of the trabecuke of the spongiosa agrees with the so-called stress 
trajectories of graphical statics.” 

* Read before the North Central Illinois Medical Association, December 6, 1932. 
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Thus. Figure 1. taken from Holla’s Lelirlnich tier Orlhopadischcn 
Chirurgie. represents a sagittal section of the upper end of the femur. 
Figure _\ taken from the same author, represents a crane shaped like the 
upper end of a femur, showing the lines of maximum stress and strain to 
which such a crane would he exposed in supporting the weight of an average 
torso of say about 150 pound'*. A glance at these two figures immediately 
reveals the fact that the trabecula* of the femur are arranged exactly as 
are the lines of major sties** and strain in Cullman's drawing, based on his 
mathematical calculations. In other words, the architecture of the femur 
is mi arranged as to offer the greatest resistance to normal weight bearing 
and muscle pull by the utilization of the least possible bony material. 

Later Wolff discovered the fact that the internal structure of the bone 
will adjust itself to any new weight-bearing requirements to which it may 
be exposed. Thus, if a faulty union occurs after a fracture the lines of 
greatest stress and strain will necessarily be altered and in consequence 
thereof the trabecula* rearrange themselves so as to meet the new conditions 
of stress and strain, just as soon as the limb begins to function with the 
bone in this abnormal shape. A sagittal section of such a deformed bone 
will show the trabecula* at ranged diffctentlv ftom a corresponding normal 
bone. 

'I'he following is a literal translation of Wolff’s Law as given by Hoffa. 

.but as normal l*>m** possess an internal structure in conformity with the so-called 
stress trajectories of nrapbical statics m> can the architecture <>t hones whose forms have 
untkrf’one chances due to pntholoyic.il processes he predicted with mathematical certainty 

flic foregoing is a recapitulation of generally known and universally 
accepted facts in regard to the internal structure of normal bone and of the 
changes which occur in the internal structure of a hone when the stresses 
and strains to which it is subjected vary from the normal. 

My object in briefly restating these facts is to show their relation to an 
observation 1 made some time ago in reference to the internal structure of 
the upper end of a femur during the healing process ot a fracture ol t lie 
hip. Not only is this observation of .scientific interest but ol real practical 
value because it gives us a hint as to the best method of treating such frac- 
tures. Several years ago 1 saw a sagittal section of the upper end of a 
femur in which a fiaeture of the neck had occurred about six months 
pieviously and which had been treated bv the Whitman method. 1 he thing 
that attracted mv attention immediately was the fact that the trabeculae 
were not deposited normally hut instead were arranged criss-cross and in 
every possible plane. Previously, in examining X-ray plates of cases treated 
by the Maxwell-Ruth method this abnormal arrangement of the trabecula; 
bad not attracted my attention. In going back to the X-ray plates of the 
cases treated by the Maxwell-Ruth method and inspecting them more criti- 
cally, T made the observation that in each instance examined I found the 
trabecuke all laid down normally. 
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A number of case histories could be given and the rontgenograms could 
be exhibited to illustrate the above statement but it seems more desirable 
to give one case in detail particularly as we were able to secure a number 
of excellent stereopticon films which show the trabeculation with unusual 
clearness. 

Mr. C. C., Case 20145, a well-developed male, aged thirty-nine, was admitted to the 
service of my associate, Dr. A. T. Lundgren, at the Augustana hospital January 26, 1930, 
with a mesial fracture of the anatomical neck of the femur. Twelve hours after admis- 
sion the fracture was reduced and put up according to the Maxwell-Ruth method of 
extension and internal rotation. Stereopticon films taken March 15 show the fragments 
in fair apposition. April 5, or ten weeks after the fracture had occurred, stereopticon 
films were again taken and Doctor Beilin, the rontgenologist, made the following report: 

Stereoscopic films taken of the left hip region reveal that the line of fracture is 
considerably obliterated and is occupied by new bone formation. There is no marked 
irregular distortion of the trabecula at the site of fracture, which indicates that the 
lamella of new bone are considerably laid down in their normal direction and plan. 
The shaft is only slightly displaced upward, approximately one-half inch. 

Radiographically the findings are consistent with union at the left hip region.. The 
marked absence of irregular distortion of the bone grain at the site of fracture indicates 
that the lamellte of new bone which were laid down are consistent with the normal 
pattern of architecture. 

At this time the extension was removed and the following day a plaster-of-Paris 
spica was applied from the umbilicus to an inch above the left knee. Three days later 
the patient was allowed to walk with crutches and with a high sole on the good foot. 
Discharged from hospital eleven weeks after admission. July 19, or twenty-five weeks 
after the fracture occurred, the spica and high sole were removed and the patient allowed 
to walk with a cane. On that date following notation was made: July 19, 1930, patient 
lying flat on back, both lower extremities lying on table apparently exactly alike. No 
eversion of either foot. Right anterior superior spine to right internal malleolus 38 j 4 
inches. Left anterior superior spine to left internal malleolus 38 inches. Left knee flexes 
to 95 degrees passively and to 90 degrees actively. Thigh flexed on abdomen to 135 
degrees. Abduction 45 degrees. 

This case is typical of all the cases treated by this method and is reported 
because it illustrates the fact that if a fracture extremity is placed in as 
nearly normal a condition as to weight bearing and muscle pull as is pos- 
sible under the circumstances the bone salts will be deposited correctly in 
the first instance, thus saving the necessity of reabsorption and redeposi- 
tion. That this will save much energy, time, and expense to the patient must 
be self evident. In addition it will almost surely prevent ununiting fractures, 
one of the most common and distressing complications of fractures of the hip. 

Edward H. Ochsner, 
Chicago , III. 
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DEAD BONE GRAFTS TO REPAIR SKULL DEFECTS 
By Boms E. Pankkatiev, M.D. 

or Kazan, Russia 

most Tin. *rm.ic\L m paiitmi-vt or tiil uiajsktow.v hospital 

Recently, I have had the opportunity of applying dead human bone 
for cranioplastie purposes in four cases operated upon by me personally. In 
the first instance. I made use of a piece of skull bone taken from my museum 
collection, which bone had been that of a boy upon whom I had operated for 
a skull lesion before his death. In the three other cases I took the bone 
from cadavers. 

The first successful attempt at cranioplasty with bones, according to 
Grekov’s data, was made by Jacob von Mackren (Moiasson — Job van 
Meekren). who succeeded as early as 1670 in repairing, by using a piece of 
dog's bone, a defect in the skull of a Russian who had been hit on the head 
by a sword. It is interesting to note that the bone had to be removed because 
the Church held that implanting a bone from a beast into the human body 
was marring God’s image in man. 

In 1S82 MacEwen and in 1891 Eicard transplanted the bones of dogs 
into human skulls; the former used the occipital bone, the latter the hip bone. 
Other attempts in transplanting dead bones into the human skull include the 
work of Laksh from a goose’s skull, and Kultner from an apes. Westermann 
was the first to apply a boiled bone in a complicated fracture of the hip. lie 
removed a bone fragment eight centimetres long by three and one-half centi- 
metres wide, boiled it, and transplanted it back into the damaged point. 
Martens, Bunge and others also approve this method of using a boiled bone. 
Abrajanov prepared a bone transplant by dissolving the fat by means of 
ether, and boiling it, making it soft and spongy and capable of being cut 
with a scissors. Barth and Grekov used bits of red-hot bone. Senn decal- 
cified bones. 

Later MacEwen suggested leaving damaged skull bones where they were 
and after trepanning, replacing the fragments as a mosaic. Dobrotvorsky 
used to cover a damaged area with pieces of rib. There have been other 
similar attempts. However, the sum total of such experiments is not great. 
Cranioplasty with dead human bones is not as yet a widespread practice in 
surgery. Different authors deal with the question in various ways. Axhausen, 
Petrov, Lexer and others consider it more expedient to use a live auto- 
transplant with a periosteum. On the other hand, such authors as Barth,- 
Turner, Zeller and others consider it possible to obtain good results with a 
dead bone by helerotransplanting. 

21 
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Personally, I am not an opponent of the first group of surgeons and I 
find the use of the autotransplant quite expedient, but in some cases I am 
ready to second the opinion of the latter authors. The preliminary operation 
of taking the material from a live man may offer a certain interest for the 
surgeon, but it is highly disagreeable for the patient. In taking an auto- 
transplant from the patient himself, or from another person, one may weaken 
a bone to such an extent that a fracture may occur at the site where the 
transplant was removed. 

At times large transplants have to be taken for the skull which have to 
correspond exactly to the shape and size of the defect, and such transplants 
from the autoplastic point of view cannot be obtained. In one of my cases I 
had to cover a skull defect fifteen by ten centimetres. One can only obtain 
a transplant of such dimensions from the skull of a cadaver. With this 
plastic method one has the advantage of being able to choose the right size 
of the transplant, and also to prepare in advance the shape required; thus 
no valuable time is lost during the operation in its preparation. It is not 
simple, however, to accomplish this technic properly. These cases require 
meticulous care, as any pressure on the brain of an ill-adapted transplant may 
cause various undesirable complications. 

As to the question of regeneration of the bones, according to Bielogorsd- 
sky, transplanation of foreign dead bone raises the level of calcium in the 
blood, which fact must be taken into consideration. In the regenerative 
process the osteoblasts make use of the heightened level of calcium in the 
blood for a more rapid replacement of the defects of the skull. As in place 
of the resorbtion of the transplant, fresh bone is being formed, thus filling the 
existing defects, which would practically never close without plastic interven- 
tion — particularly if they are of any considerable size. Because of this fact, 
as pointed out by Bergmann, that bones of the skull per se practically have 
a limited regeneration ability. 

We have to consider a point made by Grekov, that the edges of the 
transplant should come in close contact with the diploe of the defects in 
the human skull. For this purpose, before transplanting the bone, the diploe 
should be denuded and the old periosteal scar should be carefully cut out. 
When inserting the transplant between the dura mater and the periosteum or 
even bone between their fragments, by putting the transplant in touch with 
the diploe, we facilitate the regenerative process. In such cases the bone 
transplant prevents the periosteum from adhering to the dura mater. 

The regenerative process in the skull bones proceeds very slowly. In 
very large transplants, when we have to cover large skull defects, even if one 
does not obtain a complete regeneration of the whole transplant, at any rate 
there is obtained an inner prothesis quite suitable in its chemical and morpho- 
logical structure to the normal human bones. 

Case I. — (No. 9S6.) Tuslukova, T. S., aged sixteen years, a Russian girl, was 
brought to the Surgical Department of the Riajsktown hospital November 3, 1928, 
with a complicated skull fracture, sustained by being struck on the head with a stone. 
Patient unconscious part of the time; profuse hemorrhage. There was present a 
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was remedied by sen rotary tensim suture. The fa: transplant adhered firmly. 

the patient v.n« dbrhzrred :r- ::: the knpital hv c week* after the accident 
and cremtFn. there had b.v.r a endue repair of the '-•riginn! skulk and complete 
anatomical restoration. buh of '’-■me am: •-* ? - it Es-uc-. She has beer, examined twice 
curing the year and a hall slr.tc the operatEr.. The si-mi I detect has beer, completely 
covered v.-ith dense »>*r.e tissue. She Eels wul. has married, cares for her home, and 
heirs with farm work. 

Case II. — -Xc. or O Verin. V. S- a Russian peasant, aged twe-nty-Enree years, 
unmarried. *.vas brcucht to the Srrricai Department X<. -.ember in. toco, on account cf 
traumatic epilepsy ar.d a si-mii defect. The crmiltEn was due to his having been hit 
eight years before v.-ith a h'rse slue, causing a fracture of the fere part o: the skull. 
His hearing had beer, greatly impaired by the injury; two and a half years after the 
trauma he be-car; having epileptic attacks. These occurred two or three Ernes a month. 
The patient mas cf medium build, and v.-eii nourished. On the forehead Etere mas a 
scar adhering to the underlying tissues and siar.Sr.g downwards from left to right, 
about seven centimetres in kneth and a disfiguring defect c: the frontal bene six cenE- 
metres Icng. Pulsation of the brain v.as visible at the site et injury. The psEsr.t had 
an refetfe expression: answered questions with great difficulty: suffered from vertfgo 
am was taettum and melancholic. In addition to his deafness, there was a Englmg In 
ms ears. EehavE r calm, except curing epileptic seizures, otherwise negaEve. 

Orcrc.P’cu. — Or. Xovembe-r 21 the skull was trephined under a local anssthesia of 
0.3 per cent, r.ovcca'me solution. The scar was cut cut: the depressed bone fragments 
-vece extracted, as well as a fragment of the frontal bone about 2 centimetres by cr.e- 
na>: centimetre in size, which had not adhered to the surrounding bone scar, but watch 
was pressing direr:!;-- upon the brain tissue: several ether similar separate small bone 
cebr.s were also extracted. In c-rcer to facilitate the regeneration o: the transplant. 

cXf £p QXX ITt~ ~ G * c cm \ I r^-' **£*•"*££ c*-* pc c G r * 2 tllS GXDlCHUl ScxXIii 

detect, having the shape of a triangle seven centimetres :r. its base and about four 
centimetres high, was covered with a transplant taken from a cadaver, as in Eos previous 
case, at the morgue. The bone, after having been thoroughly sterilized was fastened 
to tee edges of the skull defect by three wire sutures. The edges of Ere transplant had 
been properly adjusted to the- previously denuded dipice and covered on the edges by 
: ragmens of the periosteum. The skin wound was closed by catgut sutures with- 
out crainaee. 
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The post-operative course was normal. The operation produced a very rapid effect. 
Within two days the headaches ceased; the patient’s expression became more natural; 
he answered questions readily and became less taciturn, and his hearing improved 
considerably. However, shortly before leaving the hospital on December 20, he had 
one attack of epilepsy. When discharged he felt well ; the cosmetic effect was excellent. 

May 24, 1930, the patient was examined; the transplant was found to be in good 
condition; the edges were smooth, and had apparently blended with the skull bones, 
which indicated that the regenerative process was going on normally. At home the 
patient had begun to perform different tasks about the house. After leaving the hos- 
pital, for a time he was free from epileptic attacks, but during an attack of influenza 
he had had slight convulsions, which ceased after his recovery. The patient, at the 
time of examination, had become more normal mentally, was less taciturn; his vertigo 
and headaches had ceased, and his hearing was much improved. He could perform 
different kinds of work in the house and even in the field. The skull defect was covered 
by a solid bone tissue, evidently newly formed, and partly by the transplant. 

Case III. — (No. 957.) Lotarava, E. S., a Russian peasant girl, unmarried, four- 
teen years old, was brought to the Surgical Department November 16, 1929, , on account 
of an osteosarcoma of the skull. 

The patient’s mother informed us that her daughter was born with a small bone 
tumor on her head. Recently a rapid growth of the tumor had been observed. At the 
same time the patient began to suffer from headaches. The patient was of normal 
stature, of regular constitution, and well nourished. In the area of the frontal bone, 
starting from the inner edge of the left eyebrow, a dense prominent bone tumor was 
present, in shape resembling a cock’s comb, crossing the entire frontal bone — it extended 
over to both temporal bones, widening in this region. The general extent of the tumor 
in length from the before backwards, was fifteen centimetres, its width in the area of 
the temporal being ten centimetres. The swelling, as mentioned, was dense and promi- 
nent, the skin covering it above was not normally mobile ; otherwise normal. 

Operation . — Under a general ether anaesthesia the skull was trephined, and a bone 
tumor fifteen by ten centimetres was removed. The tumor was prominent not only 
externally, but impinged on the inner surface of the skull as well and caused severe 
headaches by its intracranial pressure. The enormous defect formed by the extraction 
of the osteosarcoma was covered with a transplant of a suitable size and shape taken 
from a cadaver’s skull. The edges of the transplant were shaped and smoothed with 
a file, then sterilized. It was fastened in by means of four wire sutures and covered 
with the periosteum. In two regions where the transplant had not come in touch with 
the dura mater, where it had fallen in as a result of tumor protuberances, in order to 
avoid a dead space, pieces of fat taken from the patient’s hip were inserted. Wound 
closed without drainage. 

Immediately after post-operative there _ was a cessation of respiration, followed 
quickly by cardiac failure, notwithstanding adequate stimulation, resuscitation was not 
effected. However, the anatomical restoration of the defect, after the tumor was ex- 
tracted, was excellent. 

Case IV. — (No. 347.) Simanin, M. I., five months old, a Russian peasant’s daugh- 
ter, was brought to the Surgical Department on account of cerebral hernia April 28, 
1930. The mother said that the child was born with a tumor near the right eye, about 
the size of a pigeon’s egg. As the infant grew, the tumor increased in size. The mother 
had three other children, all normal. Before entering the hospital, the child’s entire 
body became covered with a scrofulous eruption. No pathological symptoms of 
heredity. 

For its age the child was of normal stature, of regular development, slightly under- 
nourished. On the face, between the right eye and the bridge of the nose, there was a 
growth the size of a hen s egg ; it was tense. It covered a part of the right eye as well 
as the nostril, and obstructed the child’s breathing. When the child cried, the swelling 

324 



DEAD BONE GRAFTS IN SKULL DEFECTS 


became more tense ?.nd compact and prominent. The hairy part of the head presented 
a scrofulous eruption. The submaxillary and mauinal or lymphatic glands could be 
palpated. Dhar.nsis .— Cerebral hernia. 

Of-cratio;:. — May 8. 1030. under ether aruesthesia. an oblique incision was made on 
the protuberant surface downward. The hernial pouch was opened, discharging a large 
quantity of transparent cerebral liquid. In examining the inner surface of the pro- 
trusion. a bone defect one-half centimetre was found on the riant base of the skull. 
The casts of this iso re defect were limited by the frontal and the ethmoid bones, and 
by the anterior portion of the upper jaw-bone as well. The edae- of the defect were 
refreshed and a piece of bone removed from the tibia of a cadaver, thoroughly sterilized 
by boilina first in a 2 per cent, sodium bichloride solution and next in 0.8 per cent, 
physiological salt solution, and inserted into the defect. This oblong piece of bone 
corresponding in size to the skull defect wa= fastened to the frontal edge of the defect, 
which served to stop the escape of the cerebral fluid. 

The hernial sac. its inner surface consisting of an extension of the hard cerebral 
membrane, was removed. a« well as the redundant skin, and the wound closed without 
drainaae by a double cat cut suture. 

The postoperative course wa« without any complications. There was no post- 
operative vomitina. Tite wound r.ealed by primary intention. Twenty days after 
the operation the child wa- allowed to leave the ho-pital, and was referred to the 
paediatrician for treatment of the scrofula. 

Comment?. — H er c are presented four histories of skull repair by means 
of dead human bones. In the first case, cranioplasty was performed on 
account of a recent complicated skull fracture, with both an immediate and 
a final good result. 

In the second case, cranioplasty was used to cover an old defect causing 
traumatic epilepsy, and a disfiguring scar 0:1 the forehead. The result was 
favorable; observation of the patient continued for six months after the 
operation, showed permanent improvement. 

In the third case, it was used where there was an enormous skull defect 
fiteen by ten centimetres in size, after the extraction of an osteosarcoma 
of the skull case. The patient unfortunately died from the effects of 
anaesthesia. The operation proceeded smoothly, offering no difficulties, but 
the patient's unexpected inability to withstand the anaesthetic prevents my 
reporting a case which I believe would have shown an excellent surgical 
result. 

In the fourth case, a congenital defect of a child's skull and cerebral 
hernia were successfully treated. Considering the weakened organism here 
dealt with, the case shows the technical correctness and expediency of the 
surgical method of bone transplantation. 

The method is applicable both to fresh, non-infected wounds and also to 
old bone defects with scar tissue. In case infection may be anticipated, apply- 
ing cranioplasty seems inexpedient. The later suppuration or the wound 
would probably necessitate the extraction of the transplant, preventing a 
tavorable result. Such defects as those formed after extracting bone skull 
tumors, congenital cerebral hernia, may be considered as amenable to 
cranioplasty. 

I wish to emphasize the importance of the suggestion made by Grekov 
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concerning the careful application of the transplant to the denuded diploe, 
to promote the regenerative process. The covering of the transplant by the 
periosteum contributes to the improvement- of the covering of the defect as 
well, aided to a certain degree by the hard cerebral membrane. In operating 
we have to spare the periosteum as well as the dura mater, bearing in mind 
that in general the regenerative processes of the skull bones are very limited. 

In addition to the strictest aseptic measures, the following details were 
carefully observed in these operations. Applying a bone transplant of exact 
size and shape, and the fastening of it by wire sutures. All of these measures 
are to be strictly observed, to prevent the possibility of post-operative 
meningitis as well as acute purulent encephalitis. In spite of the manifest 
advantages of replacing skull defects with dead human skull bone, this 
method of repair is not yet widespread. The method has many advantages, 
for the transplant is of material approaching very closely, by its chemical and 
morphological structure, the skull bones receiving the transplant. 
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Cranial and intracranial injuries are at present an important surgical 
problem, and it is probable that they will increase in importance for many 
years. In the present paper I propose to discuss conclusions from a study 
or cases entering the Receiving Hospital for an eighteen-month period 
(January, 1930, to July, 1931). During this period the position of this in- 
stitution has been rather unique in that practically all cases picked up by the 
police ambulance in the Detroit area were brought here. It is evident, there- 
fore, that this study represents all types of cases, of different social states and 
of all ages. A certain number left the hospital and were transferred to other 
places, but in the majority only after they were out of danger. A certain 
number of the transferred group were also followed up in this study. Sev- 
eral of the fatal cases were autopsied at the Coroner's office, to which the 
author is indebted. I also thank Dr. E. T. Olsen and the members of the 
surgical staff for cooperation and advice. 

In the entire series of 71 S cases 475 were proven to have skull fracture 
fray, inspection and autopsy). Two hundred and forty-six showed clinical 
evidences and spinal-fluid findings indicative of brain dysfunction and dam- 
age. It is not sufficient to discuss only cases with skull fracture without due 
consideration being given those patients who, even though they were not 
demonstrated to have a fracture, actually suffered brain dysfunction. Among 
some of the latter group the clinical evidences may be just as severe as 
those with serious skull injuries. If, on one hand, one discussed cases 
of proven skull fracture only, he would of necessity omit many patients 
with severe brain injury due to trauma. On the other hand, a considera- 
tion of cases of brain injury alone would necessitate the omission from 
one’s series of many cases of proven skull fracture with no evidences of 
brain dysfunction or injury. It is, therefore, better to consider these two 
groups of cases together for a better understanding and treatment of 
patients. From a statistical standpoint, the respective groups should be 
properly evaluated. It is true that even though a case of skull fracture 
may not have associated brain injury his group presents a poorer prognosis 
than the group with no fracture. Skull fracture is a serious condition and 
should be considered so. The low mortality rates appearing in the litera- 
ture lately do not do justice to this fact, for under the guise of skull frac- 
ture many cases of minor head injuries are also considered, thus bringing 
the mortality down. However, it is true that skull-fracture mortality today 
should be lower than ten or fifteen years ago, for with the refinement of 
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X-ray technic and insistence on the part of hospital authorities to ray prac- 
tically all cases of head injury, many asymptomatic cases of fracture are 
added to one’s series. Years ago such cases were undoubtedly considered 
under the classification of “concussion” and were probably never suspected 
of having a fractured skull. 

Before going into a discussion of my thesis I think it advisable to say 
a few words about X-rays in skull-fracture work. An increasing number 
of skull injuries in late years has made X-ray examination of such cases 
an important procedure in most hospitals. Medico-legal aspects also have 
made it important to use rays routinely in all cases of suspected injury to 
the head. At present X-ray technic is far enough advanced to enable an 
experienced rontgenologist to demonstrate pathology in the greatest majority 
of cases. It is a well-known fact that a certain number of cases diagnosed 
as alcoholics, demented individuals, etc., have been properly classified by the 
demonstration of fracture by ray. 

The use of Rontgen-rays in cases of suspected skull fracture, to my mind, 
has been slightly overemphasized from a prognostic standpoint. When 
one realizes that the demonstration of fracture and its extent is another 
laboratory aid, its utilization as such is only in conjunction with other clinical 
and laboratory findings. As emphasized by several investigators it is the 
associated brain damage which is all-important in cases of fracture of the 
skull. 

In this institution suspected cases are rayed within twelve hours after 
entrance into the hospital if their condition permits. It is true that in a 
certain number one gathers invaluable data from the ray examination which 
may alter the course of treatment. The location of the fracture may be 
important in some cases of middle meningeal haemorrhage. Its position along 
with other clinical data may enable one to make a diagnosis of orbital 
frontal lacerations (see page 350). The type of fracture, i.e., fissured, dia- 
static, depressed or stellate, is important in some cases at least from a surgi- 
cal standpoint. 

At the Receiving Hospital (R. J. Kenning, Rontgenologist) a rapid tech- 
nic is used in order to secure diagnostic rontgenograms. Approximately 
seventy kilowatts and forty milliampere at twenty-four inches with double 
screen has been found to be efficient in the demonstration of fracture in 
the greatest majority of the cases. A number of patients are usually con- 
fused and irritable so that question of immobilization is of paramount im- 
portance and this rapid technic has enabled the department to get good 
films whereas with the longer technic of bucky diaphragm it would be 
rather difficult. Routinely A.P., P.A. and right and left lateral plates are 
procured. In some cases, when the patient’s condition permits, stereo-bucky 
plates are also procured. Where a fracture is suspected in the mastoid area, 
such as in cases of bleeding from the ear, the patients are rayed using the 
usual right and left mastoid positions. 

Middle meningeal groove markings should not be difficult to recognize 
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and should not be mistaken for fractures. Suture lines are not usually 
confusing. One has to be careful in diagnosing diastatic fractures and make 
sure that his technic is quite perfect. It is important to keep in mind that 
fine lines of fracture may not appear on the plate in the presence of poor 
focusing on the pathology. The clinician can help the rontgenologist a great 
deal by giving him as much of the clinical data as possible because by so 
doing the latter may he able to demonstrate better any fracture lines by 
focusing directly on the suspected area. In some cases it will be necessary 
to re-ray the patient for the demonstration of the fracture. I recall 

T.uii.r. I 



This is to show the age distribution in cases of skull fracture in the present study. Note that 
between the ages of ten and twenty the number decreases. 


one case where the patient was rayed three times and finally the mastoid ex- 
posure showed a fracture line which was suspected and yet had not been 
previously demonstrated by rays. 

Distribution and Type of Fracture . — Table II shows the distribution of 
fractures in the series. I have divided the skull into thirds, namely, the an- 
terior third, extending as far back as the fronto-parietal sutures, including 
the anterior fossa; the middle third, extending from the fronto-parietal 
sutures to the occipito-parietal, including the middle fossa ; and the posterior 
third, made up of the occipital vault and the posterior fossa. It seems to me 
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that this classification is much simpler, although I realize that it is only 
based on topography and, therefore, may not do justice to certain principles 
of the genesis of skull fractures. It is also true that in a certain number 
the fracture may involve the length or circumference of the vault. It is 
seen that middle-third fractures clinically are the most frequent (Table II), 
although in autopsy material (LeCount and Apfelbach) posterior third 
fractures are the most numerous. Such a discrepancy speaks of the greater 
mortality with fractures of the posterior third of the skull. Fractures in- 
volving the anterior third of the skull may be subdivided into those of the 


Table II 

Analysis of 475 Cases of Positive Skull Fractures 
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This is to show the position of fracture in the series. Fractures involving the middle third of 
the skull are most numerous. There were fourteen cases with multiple fractures in, this group study. 
F.S., frontal sinus; O.M., fractures involving foramen magnum. 


right and the left side, those involving the frontal sinus, those involving 
the anterior fossa and those showing depressions. A comparison with the 
middle-third fractures shows that base involvement and depressions are 
more common in the anterior third of the skull. It is probably true, however, 
that most of the isolated, short middle-fossa fractures are missed by ray. 
Fractures in the posterior third of the skull have been sub-divided into those 
involving the right and the left side, those extending into the foramen mag- 
num, and those showing depressions. It is to be noted that depressions in 
the posterior third of the skull are infrequent. 
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Depressed and Compound Depressed Fractures . — As shown in Table 
III, there were sixty-nine cases of depressed and compound depressed frac- 
tures in the series. Among those with simple depressions a certain number 
did not show any clinical evidences of brain damage. It appears from the 
table that depressions occur most frequently in the middle third of the skull, 
although on a percentage basis they are more common in the anterior third. 
Undoubtedly, one reason for this is the fact that frontal sinus depressions are 
also included in the anterior third of the skull in the above classification. 
Depressions in the posterior third are infrequent and apparently serious 


Tam.f. hi 

Analysis of Go Cases of Depressed Fracture 
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An analysis of depressed fractures in the series. Note that posterior third depressions are infrequent 
and very serious. Thirty in this proup had little or no evidences of brain injury. 


as concerns prognosis. There were fourteen cases of compound depression 
of which ten were operated upon and four were in too serious a condition 
for surgical intervention. It has been the policy in this institution to take 
care of compound depressions as soon as the patient’s condition permits. 
In simple depressions with no evidences of brain damage it is left to the 
patient to decide whether or not he would care to have the depression cor- 
rected. A great many in this group refuse operation and a majority of 
those who were followed up apparently were getting along without any 
sequelae. (Several have been followed up for eighteen months or more.) 
The follow-up studies of Glaser, Ireland, and others in cases of depressed 
fractures are instructive. In this connection the presence of chronic in- 
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fections, such as lues, may be a factor in the production of the undesirable 
sequelae seen in some of the cases. Simple depressions which are operated 
on are treated according to standard technic. (See Treatment.) 

Frontal Sinus Fractures . — The subject of frontal sinus fractures has 
been considered by several writers. The contributions of Teachenor, Peet, 
Andruss, and others are helpful and worthy of careful study. In a previous 
contribution in collaboration with Dr. H. K. Shawan, I reported a series 
of 125 sinus fractures. The incidence in this series is about the same as 
previously reported. The results are again very gratifying with two deaths 
among twenty-nine such cases. There was no meningitis in this series. 
Table IV is an analysis of the sinus fractures. It may be seen that the in- 
cidence of clinical evidences of brain injury is low. There were two cases 
of compound fracture which were operated on with good results. In both 


Table IV 

Analysis of 29 Cases of Frontal Sinus Fractures 
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An analysis of fractures involving the frontal sinus. A majority had little or no clinical evidences 

of brain damage. 

a modified Killian operation was performed. They both recovered. It is 
of interest to note the extension of the sinus fracture into the vertex or 
base. In the presence of such conditions some authors have considered the 
cases of a compound nature insofar as the contents of the cranial cavity 
are concerned. They have thought it advisable to explore the sinus in order 
to prevent infection. It is surprising to note that most of these patients 
recover with conservative treatment. There were two cases of aerocele of 
the sinus which recovered. Two other patients had cloudy sinuses indica- 
tive of intrasinus bleeding ; they also recovered. It should again be em- 
phasized that “wholesale” operating in this region is a poor policy ; first, 
because such operative intervention is not necessary to save the life of the 
patient ; second, because operations in this region are followed by de- 
formities which are a psychic problem to the patient; and, third, because 
any operative procedure does shock the patient and may accentuate the signs 
and symptoms of brain injury. 
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Fractures Involving the Foramen Magnum . — Fractures of the base of the 
skull, particularly those of the posterior third, have been considered serious. 
Undoubtedly, there is ample evidence to show that this assumption is correct. 
However, from this present study, I am led to believe that a certain number 
of posterior fossa fractures may be practically asymptomatic because of lack 
of associated brain damage. A fracture of the skull as such is of little 
significance; it is the associated brain injury that is important, as well as the 
complications caused by the fracture, such as meningitis, infection of the 
brain, cte. Posterior fossa fractures are notorious in the production of 
contrecoup damage to the brain. In the LeCount and Apfelbach series the 
incidence was /S per cent. 

Linear fractures extending into the base of the posterior third of the 
skull may be roughly divided into three groups: first, those passing through 
the more central portion of the foramen magnum; second, those passing 
through the more lateral portion of the foramen magnum; and, third, those 
passing lateral to the foramen and usually involving the jugular foramen. 
In my experience it has been generally true that with a more lateral fracture 
at the base, the brain damage has been more severe. With a fracture 
in close proximity to the centre of the foramen magnum a certain amount 
of the force causing the fracture is buffered by the elasticity of the tissues 
in this situation, and, therefore, this force is limited to the place where the 
blow was given. With a fracture more laterally placed the force behind 
the blow is transmitted to the general cavity of the cranium with the en- 
suing brain damage so common in fractures of this type. This is a mere 
generalization and seems to hold true at least in the present series. When 
the blow is severe enough to cause the foramen magnum fracture to ex- 
tend through the basilar process of the occipital, the associated signs of the 
brain injury are undoubtedly marked. 

In the present series there are twenty-six cases with occipital fractures 
extending into the foramen magnum. The age distribution is interesting in 
that six of the entire group were under ten years. In a previously recorded 
series such a high incidence among the younger group is also noticeable. 
Clinical evidences of brain injury were not present among ten, with slight 
evidences among another thirteen. It is true that this analysis is based on 
ray findings and therefore does not represent a true cross-section of cases 
with such fractures. It is also true, however, that in the autopsied group 
the occipital fractures were mostly lateral to the foramen magnum. In 
presenting the above paragraph or two I endeavor to show that certainly a 
large number of foramen magnum fractures may be practically asymptomatic 
and that this is more true in cases with fractures involving the more central 
portion of the foramen and not extending into the basilar process. Bleeding 
from the ears occurred more frequently with such fractures as compared 
with the entire series. (See Table V.) 

General Cltnical and Lauoratory Considerations. — Age Distribu- 
tion. Among those with skull fracture the age distribution is interesting. 
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Between the ages of one and ten years there are a great many cases, but 
the number decreases between the ages of eleven to twenty, probably be- 
cause in the first decade the ability to size up situations is not so well de- 
veloped whereas in the second decade the young person has learned certain 
fundamental principles of how to protect himself against injury. From 
twenty on the number of cases increases. The boy now .has his car, he 
is just beginning to experience the novelty of getting intoxicated, etc. The 
greatest number of cases appear in the fourth decade. From this period 
on the number decreases due to a lower percentage of people alive in the 
higher denominations, and also because they are less active. Table I shows 
a diagrammatic representation of the age distribution in cases of skull frac- 
ture in the series. 

Etiology . — By far a majority sustained fractures in automobile accidents. 
A history of fall was obtainable in a certain number. A few patients gave 

Table V 
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Analysis of fractures extending into the foramen magnum. A majority had little or no evidences of 
brain damage. A great many occurred among patients under the age of ten. 

a history of direct blow on the head. A number had gunshot wounds. The 
majority, however, were in accidents, which may have injured any part of 
the body. This is important from the standpoint of treatment, for even 
though there may be evidence of skull injury, other parts of the body such 
as spinal column and cord, chest, abdomen and extremities may also be 
implicated. In the present series at least twenty-five deaths were caused 
by co-existent pathology elsewhere. A history of the accident is therefore 
important, in that direct blows to the head are more apt to cause local in- 
jury alone. 

History of alcohol and alcoholic breath were noted among 112 of the 
cases under the classification of skull fracture. The mortality in this group 
does not present any peculiarities as compared with that of the general 
series. A combination of alcoholism and head injury in the beginning gives 
one the impression of serious prognosis. However, in a great many the 
picture changes within twelve to twenty-four hours. Acute alcoholism is 
a factor in the causation of skull fracture. After all, a normal person — 
barring tender age — with normal reaction time is not apt to become en- 
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tangled in accidents, and the majority of skull injuries are seen among 
those less alert and more or less partially incapacitated individuals. It may 
be an error of refraction in some, poor mentality and lowered brain func- 
tion in others, chronic alcoholic degeneration, etc. I think it is true that 
under the influence of alcohol many a person is hurt who, under normal 
conditions, would probably he free of accidents. 

Temperature, Pulse, Respirations and Blood-pressure . — In cases of brain 
injury, temperature, pulse, respirations and blood-pressure should be recorded 
frequently and particularly changes should be observed. Alterations in 
these various clinical data have been the subject of careful study in the 
hands of several authors (Kocher, 1901; Holbrook, 1924; McClure and 
Crawford, 1928; McCreery and Berry, 1928; Peet, 1928; Fay, 1930; and 
others). In some papers I think their significance is overestimated ; in others 
possibly it is underestimated. It is my belief that one can learn some- 
thing about the patient and his general condition by studying every and 
all clinical findings. In some cases, as is natural, some clinical data 
will be found to be more important and decisive than others, but an effort 
to correlation is very important, and would undoubtedly be productive of 
better diagnoses and treatment. 

Temperature . — Temperature changes are of important prognostic value. 
In the initial state of shock the presence of subnormal temperature and 
with increasing intracranial pressure and traumatic encephalitis the increase 
in temperature are important to observe. If a temperature (rectal) is above 
105°, and attributable to brain damage and increased intracranial pressure, 
it is, as a rule, of grave prognostic value. I have seen very few among them 
recover, and autopsy in the majority of the fatal cases did not show any 
pathology corrigible by any present-day procedure. I think in some cases 
increase in temperature, not attributable to brain damage, may be an ex- 
pression of serum disease, in that all these cases of head injury with 
lacerations are given tetanus antitoxin. High temperature readings in 
children are not so serious as in adults, a fact stressed by Ireland. 

Pulse and respirations . — It is unfortunate that true pictures of pulse and 
respirations as in cases of ideal increased intracranial pressure do not ob- 
tain frequently in patients with brain injury. Low pulse and increasing 
respirations were seen rarely, at least insofar as the series presented is con- 
cerned. However, in a certain number of cases this manifestation does 
occur, and, if so, it should be given its relative value in the treatment of 
the patient. Increase in respirations seems to be a more sensitive sign of 
increase in intracranial pressure and traumatic encephalitis. In order to 
properly evaluate such clinical data one should emphasize the importance 
of frequent readings for in the absence of such procedure changes are not 
perceived, and if so they may not be considered so significant. 

Blood-pressure . — Much has been said concerning the significance of 
blood-pressure determinations in cases of craniocerebral injury. Rising 
blood-pressure, if present, is undoubtedly due to a medullary stimulation 
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However, in the majority of cases, blood-pressure determinations frequently 
made are of no significance as a measure of degree of intracranial pressure. 
This is essentially the conclusion arrived at by Holbrook, 924; McCreery 
and Berry, 1928; Fay, 1930; and others. Particularly is this brought out 
when one compares spinal-fluid pressure determinations with blood-pressure. 
In the majority of the cases studied the discrepancy is very marked. It 
is true that one should insist upon blood-pressure determinations in every 
case of cerebral injury, but one should also be prepared to discard readings 
in most cases as of any clinical value whatever. Blood-pressure findings tell 
us of general condition of the patient as to whether or not he is in shock, 
etc. More important than changes in blood-pressure, the state of pulse 
pressure seems to me of great prognostic significance. Particularly when 
the pulse pressure is equal to the systolic is a grave outcome to be expected. 
I have seen eleven cases with blood-pressure determinations comparable 
to 120/0 ; 100/0 ; etc., where the mortality was over 90 per cent. In the pres- 
ent series there were two such cases. The physiological explanation of this 
phenomenon is probably as follows : With too much irritation of the vaso- 
constrictor centre a paralysis of the same ensues, with consequent peripheral 
vasodilation, hence lack of diastolic pressure. In such cases, then, the only 
pressure found in the arteries is that imparted by the action of the heart. 
In conclusion, I may say that blood-pressure determinations in craniocerebral 
injuries are found to be valueless, as an index of increased intracranial pres- 
sure, in the greatest majority of cases. 

Discharge from Body Orifices. — Bleeding from body orifices is a 
common manifestation in cases of craniocerebral injury. It must be em- 
phasized that the same etiological factor may be operative in the damage to 
other parts of the body even though the cranial bones and contents may be 
implicated. For instance, in one case of head injury there was rupture of 
the bladder, in another there was a rupture of the kidney. One had severe 
Hemorrhage from the vagina on a traumatic basis. The most common 
orifices from which bleeding may occur, however, are the ears, the nose 
and the mouth. In the next few paragraphs I shall consider these various 
complications rather briefly for they are well known and studied entities. 

Discharge from the Ears . — Many contributions discuss this phase of 
the work. (Besley, 1918; Stewart, 1921; Vance, 1927; Davis, 1928; Mc- 
creery and Berry, 1928; and others.) Vance finds that middle-ear-infec- 
tion was the most common etiological factor in meningitis due to trauma. 
In Table VII have analyzed the cases with discharge from the ear. One 
hundred twenty-nine patients had bleeding, cerebrospinal-fluid discharge or a 
combination of both. The mortality from unilateral discharge in this group 
is lower than in my previous presentation. (Gurdjian, 1932.) The mor- 
tality from bilateral bleeding is about the same as before. There were three 
cases of otitis media and two cases of mastoiditis ; the latter were treated 
conservatively and they recovered. Facial paralysis as a complication of 
aural bleeding occurred in about 11 per cent, of the cases. A majority of 
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these recovered sufficiently to close the eye within two weeks after the onset. 
Most of them had functional recovery within two months. In two cases of 
unilateral facial paralysis 1 know the condition persisted over six months. 
In two cases there was bilateral facial paralysis, one in, a child five years 
of age. The typical expressionless face with inability to close the eyes and 
pucker the mouth were seen. He was much better within three months, 
more so in the upper half of the face. The other case of bilateral facial 
palsy died in the hospital. They had bleeding from both ears. Particularly 
in the beginning there is a definite difference in the ability to taste in the 
two halves of the anterior two-thirds of the tongue in these cases. This 
seems to disappear as the facial musculature returns to normalcy. 

The X-ray findings are again commendable. A high percentage of posi- 
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Analysis of bleeding or cerebrospinal-fluid leakage fioni the ear. Note the X-ray findings and 
the distribution of fracture in the* e cases. Fully 55 per cent, had fractures in the mastoid region 
either extending into the posterior third or the middle third of the skull. 

five by ray fractures are noted among those with unilateral aural bleeding. 
Furthermore, it is also to be emphasized that the fracture may not be in the 
middle third of the skull. A certain number had fractures in the anterior 
and posterior thirds of the skull. This is corroborated by some of the 
autopsy findings where in a case with bleeding from the ear there was no 
fracture in close proximity to the petrous bone of the same side. It illus- 
trates the fact that aural bleeding is just as much an index of severity of 
blow as it is an argument for an adjacent fracture. 

In this group of aural discharge there were two cases of meningitis. One 
died and the other recovered following treatment by repeated lumbar punc- 
tures. In the latter a strep organism was isolated which had the cultural 
characteristics of Koch-Weeks bacillus. There were eight cases of cerebro- 
spinal-fluid discharge from the ear and none developed meningitis. One 
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had clear fluid draining for about five days; he was in the hospital for 
about two months and was unconscious or disoriented for about forty days. 
He left the institution fully recovered and when seen about three months 
after discharge he was still in good condition. 

In the majority, a few days following the accident, hearing is quite 
within normal limits, with the exception of a slight discrepancy between bone 
conduction and air conduction, the latter being impaired. In a certain num- 
ber, annoying tinnitus is experienced, which usually disappears within two 
months. In this series there were no cases of complete deafness in the 
surviving group. Thirteen complained of tinnitus and poor hearing on the 
affected side which subsided rather quickly. Excellent papers have been 
written on the subject of ear changes following head injuries by Brunner, 
1925; Linthicum and Rand, 1931; Swift, 1931; and others. Particularly 
Linthicum and Rand give a full account of neurological changes in post- 
traumatic cases. Accordingly, equilibratory complaints are common and they 
are attributed to a mixed central- and end-organ damage. They state that 
in some of these cases vestibular tests may give results similar to those ob- 
tained in cases of typical cerebellopontine-angle tumor. 

The treatment in cases with aural bleeding is conservative, as was 
brought out in my previous communication. Undue and unnecessary exami- 
nations of the ear are avoided. If the bleeding has stopped, the ear is left 
alone. If there is still some discharge, a mastoid dressing is applied after 
cleansing the external ear and a portion of the external canal with some anti- 
septic solution. In the absence of complaints and unexplainable clinical 
course I pay no attention to the ear. In the presence of a complicating 
facial paralysis, the affected side of the face may be splinted by using ad- 
hesive straps with a view to elevate the angle of the mouth and suggest light 
massage of the face by the cooperative patient. In the majority this is 
not necessary, however, for beginning return of function is evidenced by 
the patient’s ability to close the eye better. In one severe case of facial 
palsy I thought it advisable to keep the upper lid down with adhesive in 
order to do away with corneal complications. 

Bleeding from the Nose . — This complication was present among 24 
per cent, of the group with fracture of the skull. Four cases had cerebro- 
spinal rhinorrheea. The latter complication is at times difficult to recognize 
because of the associated bleeding. In one case the rhinorrheea persisted 
for about a week with the patient doing well ; then rather suddenly the patient 
developed evidences of meningitis. Autopsy showed a fine fracture about 
one centimetre in length along the roof of the sphenoid sinus, about one 
centimetre from the optic foramen on the right.' There was very little 
organization at the site of fracture. -It seems to me it would have been 
practically impossible to reach this region extradurally as Peet suggests 
in cases of cerebrospinal rhinorrheea. When the fracture is over the para- 
nasal sinuses, particularly the ethmoids and sphenoids, one should also keep 
in mind the fact that the roof of these spaces may be of very thin bone 
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and therefore easily crushed by the dissecting instruments and thus make 
matters worse. It seems that operative procedures to curb the incidence of 
meningitis in such cases have many drawbacks and that it would be ideal to 
have some prophylactic serum measure to prevent meningeal involvement. 
In some cases the bleeding is so profuse from the nose that measures have 
to be thought of to prevent exsanguination. In such cases we have re- 
sorted to packing the nostrils. However, in the majority the bleeding stops 
within a short time after the accident. 

Bloody or cerebrospinal discharge from the nose is a serious manifes- 
tation in cases of skull fracture. Meningitis in this series occurred more 
frequently among those with bloody discharge from the nose. There were 
three such cases. As stated above, it would be brilliant work if some pro- 
phylactic measure in the form of serum treatment were discovered to curb 
the incidence of meningitis in such cases for operative prophylaxis is too 
severe and would expose to danger altogether too many lives in order to 
save a very few, if any. Patients with this complication are asked to 
refrain from blowing the nose. No intranasal douches are used. In the 
presence of cerebrospinal fluid discharge the question of a frontal flap 
operation with a view to repair the area of damage is kept in mind. 

Vomiting . — Vomiting is a common occurrence, particularly within the 
first few hours after the accident. One hundred thirteen among those with 
proven fracture had this complication (21 per cent.). Occasionally it is 
bloody; if so frequently is this caused by bleeding from the nose dis- 
charging posteriorly and therefore being swallowed. On the other hand, 
one must not overlook the fact that bloody vomiting may denote internal 
injuries, or injuries to the palate or pharynx. In a certain number of cases 
vomiting is undoubted!}’ an evidence of increased intracranial pressure. 
Particularly is this true among those where it is a late manifestation oc- 
curring several hours or days after the accident. Children are more fre- 
quent sufferers of this complication, as also shown by Beekman and Ire- 
land. Particularly in adults vomiting subsides rather quickly and it is not 
a constant finding in cases of increasing intracranial pressure due to trauma. 

Urinary Incontinence . — Incontinence of urine is seen quite frequently 
in patients with severe shock and those with severe brain injury. There 
were forty-one recorded cases among those with proven fracture (7 per 
cent). With amelioration of the patient’s condition normal evacuation en- 
sues. It is important in cases with urinary disturbances to be sure that the 
condition is of a cerebral origin rather than spinal. In three patients there 
was overflow incontinence due to an associated injury to the spinal cord. 

Ocular axd Extra-ocular M a x ifest atio xs . — Head injuries are fre- 
quently associated with ocular and extra-ocular changes. Contusions, sub- 
cutaneous haemorrhages in the lids, and subconjunctival haemorrhages are 
common manifestations. Occasionally the swelling is so marked as to 
simulate proptosis. Genuine cases of proptosis may - also occur, as was 
true in this series in two patients. One had bilateral chemosis, and proptosis 
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with a septic temperature, and diagnosis of cavernous sinus thrombosis 
was made. In another case the patient had a definite proptosis in the left 
eye with the pupil slightly more dilated on the side of the lesion. Mano- 
metric studies in this case revealed that unilateral jugular compression on 
the left caused no change in spinal-fluid pressure, while on the right a rise 
of ioo millimetres was noted. It was thought that this patient also suffered 
from thrombotic condition involving the left cavernous sinus region. 

There has been much written concerning pupillary inequality in cases 
of skull fracture. McCreery and Berry in a study of 512 cases noted forty- 
one with unequal pupils with thirty-six deaths. Blakesley in a series of 
610 cases found 121 with unequal pupils with fifty-three deaths. When 
the dilated pupil was fixed the prognosis was less favorable. Some have 
advocated operation in presence of a dilated pupil. (Davis.) It must 
be emphasized that patients may have unequal pupils before the accident. 
In this series three patients with this condition had lues, and the inequality 
was a direct result of the latter disease. There were sixty-one • cases of 
unequal pupils in this group study. Of these thirty-five recovered and several 
among them had no associated evidences of brain injury. Of the thirty- 
five only ten were operated on. The dilated pupil is usually on the side of 
the lesion. Holman and Scott, Rand and others feel that the dilated pupil 
is always on the side of the lesion, although I am sure this does not obtain 
in every case. It should also be emphasized that massive haemorrhage in 
the brain may not be accompanied by inequality. This was true in several 
of the autopsy group.- Pupillary inequalities may appear and disappear 
in the course of several hours. At times they are less marked under the 
action of a bright light. The cause of inequality of pupils is not well known. 
If there is cerebral representation of pupillary reaction it is possible that with 
injury to such a region there may he a partial paralysis of the corticotectal 
fibres associated with the central part of the third nucleus, and with partial 
paralysis of the latter and overactivity of the sympathetic innervation, a 
dilated pupil may ensue. It must be remembered, however, that a dilated 
pupil may denote a peripheral paralysis of the third nerve. If so, there 
should he associated outward rotation of the eyeball, and with amelioration of 
the patient, a definite ptosis of the lid. This is particularly true in some cases 
of middle meningeal hjemorrhage. Elsewhere I have discussed the fact 
that with an enlarging clot at the base of the middle fossa the contents of 
the superior orbital fissure may be compressed with consequent paresis of 
extra-ocular nerves, particularly the oculomotor nerve. 

An absence of reaction to light is a serious manifestation, as well brought 
out by several authors. Stewart notes that in fifty-three cases with dilated 
and fixed pupils the outcome was fatal. In the McCreery and Berry series 
there were 168 cases of fixed pupils with 128 deaths. Blakeslee reports 
fifty-five widely dilated and fixed pupils with fifty-two deaths. However, 
some of these cases do recover and a hopeless prognosis should not be given 
on this point alone. Marked dilatation of the pupils is not so serious a sign 

340 



CRANIAL AND INTRACRANIAL INJURIES 


in my opinion, particularly if observed soon alter the accident; it may be 
an expression of shock. In these investigations it is important to note the 
time between accident and such clinical observations. If observed soon 
after the accident such findings are probably not as serious as when seen 
several hours afterwards. It is also to he emphasized that to depend on 
just one clinical finding alone may at times he embarrassing. As a matter 
of fact, in some of these cases of serious craniocerebral injury, one may 
prognosticate the case accurately irrespective of pupillary findings. 

It is rather difficult to make a diagnosis of extra-ocular palsy in an 
unconscious, uncooperative patient. Soon after the accident it is a common 
occurrence to find the eyes rolled upward, to one side or the other, and in 



F ii.. i. Fig. 2 . 

Fig. i. — Third-nerve paralysis due to middle meningeal lixmorrhage. He recovered complete function 
of this nerve including reaction to light and accommodation of the pupil. 

Fig. 2 . — Internal strabismus, of the right eye (sixth-nerve palsy) with peripheral seventh-nerve 
paralysis on the same side. The palpebral commissure is wider on the right and the angle of the mouth 
does not rise as far up as on the left. Patient had fracture involving middle third of the skull. 

some cases one sees coarse nystagmoid movements. However, in the ab- 
sence of conjugate deviation, or the presence of unilateral mal-position, the 
possibility of an extra-ocular paralysis should be kept in mind. As the 
patients get better it is easy to note such a paralysis. In this series there 
were thirteen cases of extra-ocular dvs function, six had third-nerve and 
seven had sixth-nerve palsy. In two cases there was thought to be an asso- 
ciated fourth-nerve paralysis due to the fact that in the presence of an 
oculomotor palsy the eyeball turned only outward instead of out and down. 
Ibis is rather a coarse method of diagnosing trochlear dysfunction. The 
accompanying figures show some of these changes. Of particular interest 
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is Fig. 2, where the patient evidently has a sixth-nerve and a periph- 
eral seventh-nerve paralysis on the same side. Third-nerve palsy was most 
frequently seen in middle meningeal hsemorrhage. They all recovered com- 
pletely within four months after the accident. In the latter pupillary 
reaction to light and accommodation returned. It is possible for the sixth 
nerve to be injured in the superior orbital fissure, but in this position it is 
better protected than the third and fourth nerves because of its more periph- 
eral position. In such a case, however, one should see more than sixth- 
nerve dysfunction. The condition should simulate more the superior orbital 
fissure syndrome by the implication of the ophthalmic division of the trigemi- 
nal nerve or the third nerve, or the fourth nerve, or a combination of all. 

Table VII 


Analysis of Ocular and Extra-ocular Changes in the Series 


An analysis of the ocular and extra-ocular changes in the series. Note that a great many cases with 
unequal pupils recover on conservative treatment. 

It is probably true that in the majority of cases sixth-nerve palsy is due to 
an involvement of the nerve in its course through the cranial cavity. The 
two cases I have been able to follow up in this series still have the internal 
strabismus due to sixth-nerve involvement (ten and fourteen months respec- 
tively). Three others have regained practically complete function. 

In three cases there was complete blindness. (Table VII.) Two showed 
no injury to the retina and other contents of the eyeball on ophthalmoscopical 
examination. In one there were haemorrhages in the vitreous and he could 
perceive light about the third week after entrance. The mechanism of 
blindness in cases where the eyeball is found to be normal is difficult to ex- 
plain. It is possible to have a fracture in the region of the optic foramen 
with impact against the nerve and consequent blindness. This, however, 
could not be severe enough to cause a tear of or pressure against the 
ophthalmic artery which accompanies the nerve, for examination of the 
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retina does not show any changes in vascularity of the region soon after 
the accident. It is also possible to have haemorrhages in the sheath of the 
optic nerve with consequent pressure neuritis. Although at first the retina 
is negative in the course of about three months the nerve head is prac- 
tically completely atrophic in appearance. In some cases of unilateral blind- 
ness it may be worth while to expose the optic region intracranially in order 
to remove any pieces of bone that may be pressing against the optic nerve 
in its course through the foramen. 

Ophthalmoscopical examination is an important adjunct to our clinical 
methods in cases of head injury. However, its significance as a measure 
of degree of intracranial pressure is overestimated according to my findings. 
Choking of the discs is very infrequent, certainly within the first twenty- 
four hours. Engorgement of veins as indicative of increasing intracranial 
pressure is not definite enough a sign to be worthy of consideration. The 
same degree of engorgement is seen quite frequently in the normal in- 

TABt.r VIII 

Analysis of 13S Cases of Death in the Scries 



Analysis of cases of death in the scries. Note that sixty-onc cases died within twelve hours 
after entrance into the hospital. The resume of injuries elsewhere in the body is instructive. Also 
consult text on this subject. 


dividual. In a certain number of the cases I have seen haemorrhages in the 
retina. A case of vitreous haemorrhage was described in the preceding para- 
graph. It is my opinion that increased intracranial pressure due to brain in- 
jury does not manifest itself in the nerve head but very infrequently, certainly 
not within the first twenty-four hours. The absence of swelling of the nerve 
head has not been a criterion for intervention or non-intervention when oper- 
ative treatment or spinal puncture was contemplated. Only one case of 
middle meningeal haemorrhage out of six showed sufficient change in the discs 
to be called swelling of the same. 

Blood Studies. — At the Receiving Hospital all cases of head injury 
have blood studies within twelve hours after entrance into the hospital. 
Routinely white count, red count and differential are procured. Serological 
studies on the blood are also used. 

In cases of craniocerebral injury, particularly in the presence of cerebral 
damage, there is an associated increase in the white count. The majority 
of cases show initial counts varying between 12,000 and 18,000. There are 
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many who show higher counts. There seems to be a direct relation between 
the white count and the severity of bloody spinal fluid, i.e., bruising and 
laceration of the cortex. Moody states that counts around 18,000 and 
20,000 are suggestive of middle meningeal haemorrhage. It is true that 
with extradural clot the white count ranges between 18,000 and 20,000, but 
there are many such counts with no associated meningeal clot. It may 
be stated roughly that a high count is in direct ratio with extent of brain 
damage with haemorrhage. In this connection it should not be forgotten 
that shock and haemorrhage elsewhere may also jye'productive of high counts. 
It would be interesting to follow up cases with initial high counts for post- 
traumatic sequelae. 

Serological studies showed that there were twenty-seven patients with 



Fig. 3. — This is to show a middle meningeal clot removed at operation. It weighed 
eighty. five grams. It illustrates the value of osteoplastic flap in such cases, a method 
which affords a practically complete removal of the clot. Convalescence after osteoplastic 
craniotomy in these cases is much shorter. 

4 plus Wassermann and Kahn. These patients may show varied neurologi- 
cal changes which should not be attributed to skull fracture. The associ- 
ation of brain damage and lues is quite unfortunate, at least in this series, in 
that the majority of these patients lingered on in the hospital for long periods, 
and some were committed to insane asylums. 

Neurological Considerations. — Patients with brain injury as a rule 
manifest clinical changes characteristic of certain localizations. However, 
it must be emphasized that with an uncooperative and unconscious patient 
complete neurological data are not obtainable and, therefore, it is not un- 
common to miss brain pathology which is easily localizable in a cooperative 
patient. While the patient is in a serious state the only system which can be 
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tested out with accuracy is the motor system. With the amelioration of the 
patient’s condition more data can be obtained for purposes of localization. 
In the next few paragraphs I propose to discuss the various neurological 
changes which are obtained in the present series. 

Altered States of Consciousness . — Unconsciousness following trauma to 
the head may be caused by: first, a definite macroscopical or microscopical 
injury to the central nervous system : second, in the absence of the above 
it may be due to a change in the electrical potential of nerve cells causing 
dysfunction of the same (Miller) ; third, in some cases it may be due to 
vasomotor changes in the body causing amemia of the brain as a result of 
migration of much blood to the splanchnic area. Miller does not think that 
antemia of the brain is operative in cases of “concussion” due to blows on 
the head. McClure and Crawford attribute much significance to the length 
of the period of unconsciousness and they think that the longer a patient is 
unconscious the worse are the sequelae after leaving the hospital. 

In the present series there were 102 case.- with proven skull fracture 
who gave no history of unconsciousness. The remainder of the series showed 
different states of altered consciousness which may roughly be classed as 
follows: first, those with initial unconsciousness not lasting over two hours 
and with some evidence of brain dysfunction not lasting over thirty-six 
hours; second, those with initial unconsciousness followed by definite dis- 
orientation lasting for several days: third, those in coma and most usually 
fatal. Of course, it is understood that a given case may show clinical signs 
and symptoms characteristic of any of the above groups and lapse into a 
state characteristic of another. 

Of particular interest is the second group, where patients may remain 
disoriented for weeks. One case was unconscious for over forty days. 
There were twenty-two patients who had to be transferred to the psychopathic 
wards because of their mental state: all but two had bloody spinal fluid. 
A few among them were eventually sent to asylums. In this connection it 
should be stated that an associated C. X. S. lues is a serious complication. 
Six among the twenty-two had 4 plus Wassermann on the blood and spinal 
fluid. It is probably true that psychotic changes are more frequently seen 
among those with generalized subarachnoid haemorrhages. The spinal fluid 
is usually very blood}’ and repeated lumbar drainage seems to have little 
effect on the course of their condition. However, it is surprising to note that 
a certain number, following a discouraging course, seem to recover prac- 
tically completely. 

Cranial A erves . — In cases of acute craniocerebral injury at least some 
cranial nerves are frequently implicated. In one case in this series there 
was olfactory dysfunction due to skull fracture. • Such cases have been de- 
scribed by several authors (Xaffziger and his literature review, Swift and 
others). In the acute case it is difficult to test out this nerve; the associated 
nasal bleeding with its obstructing clots may also be a factor in mistakes in 
diagnosis. The second, third, fourth and sixth nerves and their dysfunctions 
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have already been discussed under ocular and extra-ocular changes. The 
fifth nerve is particularly prone to be injured in its maxillary branch with 
fractures that involve the upper jaw. Particularly has been the case with 
depressed fractures of the zygomatic arch. In such cases an anaesthesia in the 
distribution of the infra-orbital nerve and its ramifications is noted. The 
first division of the nerve may be involved in association with extra-ocular 
nerves as they pass through the superior orbital fissure. In one case there 
was anaesthesia in the ophthalmic distribution of the fifth nerve with com- 
plete extra-ocular paralysis and an associated blindness, evidently a. case 
of the syndrome of the superior orbital fissure. The third division of the 
trigeminal nerve is, of course, usually associated with fractures of the 
lower jaw, and Dr. Lloyd Rogers, of the Department of Oral Surgery, in- 
forms me that it occurs in practically all cases where there is an associated 
displacement of the fragments. The seventh nerve has already been discussed 
in relation to blood discharge from the ear. A peripheral seventh-nerve palsy 
may obtain with no associated bleeding from the ear and I have seen a few 
such examples. In the Foster Kennedy and Wortis series peripheral facial 
paralysis was seen much more frequently than is evident in this group. The 
eighth nerve has also been discussed in relation to bloody discharge from the 
ear. Excellent papers on this subject are written by Brunner, Linthicum and 
Rand, Swift and others. According to Vance, actual nerve deafness is 
most probably permanent if it persists over two months. Dysfunction of the 
ninth, tenth, eleventh and twelfth nerves is not usually seen in civil practice. 
However, it is conceivable to have a fracture of the posterior third of the 
skull with associated involvement of any or all of these nerves. Such a case 
of multiple nerve lesions including the last four cranial nerves is described 
by Shemeley. These structures are more frequently involved outside of the 
cranial cavity by stab or bullet-wounds or tumor in the retromandibular space. 
Cases of this type have been described by Vernet, Villaret and Faure-Beaulieu, 
Sicard, Stookey, and others. 

Convulsions. — There were forty-six cases with convulsions in the series 
(6 per cent.). It is unfortunate that all cases with motor-cortex involvement 
do not show this complication. In the present series only ten cases in a group 
of forty-two showing clinical manifestations of cortical motor pathology had 
convulsions. Particularly the Jacksonian type is of important localizing sig- 
nificance. I have classified cases of convulsions into three groups on the basis 
of type of spell: first, those with Jacksonian epilepsy; second, those whose 
attacks simulate the usual epileptic fits, and third, those whose attacks are 
characteristic of decerebrate rigidity. For methodical purposes I will discuss 
each type of convulsive seizure separately. (Table IX.) 

Jacksonian Attacks . — Jacksonian attacks were seen in twenty-three cases. 
It is interesting to note that more than 50 per cent, recovered. The attacks are 
characterized by localized clonic and at times tonic movements of functional 
groups of muscles, such as one side of the face, face and arm, an entire half of 
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the body, etc. In one ease I saw Jacksonian epilepsy of the tongue. From a 
diagnostic standpoint Jacksonian attacks are helpful, in that they most always 
signify injury to the corresponding motor cortex supplying the area of attack. 
In this clinic we feel that localized spells are cases for operative treatment 
when taken in conjunction with other clinical data. In the absence of cor- 
roborative clinical findings of hannorrhage or other localized pathology we 
watch the patient carefully, being ready at any time to intervene surgically. 
In this connection it is important to mention that a certain number have attacks 
soon after injury who, in the course of twenty-four hours, are absolutely 
conscious and apparently progressing in good shape. In another group 
of cases Jacksonian spells have been seen as a late manifestation and in the 
absence of other data to justify an operative approach I have performed 
lumbar punctures with excellent results. However, on the whole it is true 

T Altl.E IX 

Analysis of Cases with Convulsions 


JACKSONIAN TYPE 

EPILEPTIC TYPE 

DORSAL EXTENSION TYPE 

23 CASES 

18 CASES 

5 CASES 

DIED 

RECOVERED 

DIED 

RECOVERED 

DIED 

RECOVERED 

11 

12 

7 

11 

5 

0 


Analysis of casts with convulsions. Xote that decerebrate rigidity type of spells are very serious as 

concerns prognosis. 

that localized spells usually mean operative treatment, although one does not 
have to hurry in the absence of associated signs and symptoms indicative of 
localized cerebral pressure. The use of lumbar puncture in some of these 
cases is inestimable. 

Epileptiform Attacks . — -Epileptiform convulsions were seen in eighteen 
cases. These attacks arc characterized by the usual frothing at the mouth, 
occasional biting of the tongue, and tonic and clonic spasms involving the 
entire body. A few of these cases were epileptics to start with and this pos- 
sibility should always be kept in mind when observing such a spell in cases 
of skull fracture. I think that in most cases of generalized convulsions con- 
servatism is the proper procedure, in the absence of localizing signs. Here also 
lumbar punctures are invaluable. It should be emphasized, however, that 
Jacksonian spells may eventuate in generalized convulsions, the latter manifes- 
tation probably being due to the associated increased intracranial pressure, 
and traumatic encephalitis. Of eighteen cases showing this complication only 
seven succumbed. 
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Decerebrate Rigidity Type of Attacks. — I have seen five cases of convul- 
sions characterized by tonic contraction of the entire body musculature, par- 
ticularly the trunk and lower extremities, so much so that these parts of the 
body form an arch with convexity upward with the body in the recumbent 
position. The upper limbs also showed some contractures to a great extent 
characteristic of decerebrate rigidity. It is the sort of convulsion seen in 
children with chronic basal meningitis. Associated with this extreme tonic 
convulsion of the body musculature (dorsal extension type), some cases also 
showed a few clonic spasms of functional muscle groups. This type of con- 
vulsion has always been fatal in this series. They all had spinal fluid with 
very high blood content and evidences of bilateral pyramidal-tract irritation. 
I wonder if such attacks may be an expression of irritation of the brain stem 
due to the irritating influence of blood in the ventricular system, and asso- 
ciated traumatic encephalitis. 


Table X 

Some of the Focal Manifestations in the Series 


RIGHT 
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An analysis of some of the focal manifestations in the series. Note that a great many recover without 

operation. 


Other Cortical and Subcortical Manifestations. — Table X shows 
the number and type of changes recorded in the series. By far the majority 
showed hemiplegia. There were thirteen cases with right-sided and eleven 
cases with left-sided paralysis. In one case the right-sided hemiplegia was 
the result of haemorrhage due to rupture of the lenticulo-striate artery in a 
patient fifty-four years of age. Monoplegia was seen in five cases. Lower 
extremity paraplegia was seen in two cases, and it was a result of tangential 
fractures along the vertex. Two cases had triplegia, one due to extradural 
clot, and the other due to a tangential fracture. Aphasia was studied in eight 
cases. Among these seven had the usual right-sided paresis and one had a 
pure aphasia associated with catatonia. Catatonic states were noted in five 
cases. Only ten patients in the entire group of forty-two showed irritative 
manifestations, i.c., convulsions. Of these eight had Jacksonian epilepsy, one 
generalized convulsions and one spells of the dorsal extension type. In the 
next few paragraphs consideration will be given some of these above findings. 

1 he Syndrome of the Superior Longitudinal Sinus. — In 1914, Holmes 
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and Sargent described the syndrome of the superior longitudinal sinus. They 
brought out the fact that tangential fractures involving the convexity of the 
vault near the mid-line were associated with paresis of the lower extremities 
with also a possible involvement of one of the upper limbs. The pathology 
was that of either destruction of the lower extremity centres near the mid- 
line from the fracture or a destruction of the blood supply from the same 
region due to thrombosis of the superior longitudinal sinus. Willensky, Levi- 
Valensi and Ezes. and others have described cases of this type occurring in 
civil practice. In four cases of this series such a diagnosis could be made 
both on clinical and pathological grounds. One which came to autopsy showed 
a marked rigidity of the lower limbs. There was a perforating wound pass- 
ing through the superior longitudinal sinus, causing a large clot between the 
two hemispheres and over the corpus callosum. Another case had a depressed 
fracture in the interparietal region with rigidity of the lower limbs. A third 
case came in about six weeks after the accident with a depression in the 
interparietal region. He had severe sensory and motor changes in the leg 
and foot on the one side with some motor changes in the opposite limb. The 
depression was removed and soon after the patient was much better. Three 
months after operation he stated that he was practically normal. The fourth 
case was that of a middle meningeal haemorrhage which had dissected its way 
between the dura and the bone over the convexity of the hemisphere, extend- 
ing over the mid-line where there was a large globular mass of blood pressing 
against the lower extremity centres on both sides. This patient bad bilateral 
Babinski. ankle and patellar clonus with a dilated pupil and evidence of third- 
nerve paralysis on the right side. It was easy to explain the clinical findings 
following operation and following the finding of a large blood clot across 
the mid-line in the posterior parietal region. The diagnosis of superior longi- 
tudinal sinus syndrome should be kept in mind in the presence of increased 
reflexes and rigidities involving both lower limbs. Such a conclusion may 
materially alter the method of treatment in the case. 

Catatonic States in Skull Fractures . — Gowers discusses the possibility of 
catatonia following blows on the head. Kleist did much work on the relation 
of catatonia and aphasia and is of the opinion that catatonia may be a pyra- 
midal dysfunction. Wilson feels that catatonia may be due to lesions of the 
pyramidal system. Vogt. Hoff and Schilder, Dejerine. Lewy and Urechia dis- 
cuss the association of catatonic states with striatal and cerebellar diseases. 
In the Journal of Nervous and Mental Diseases, 1931, I described two cases 
of catatonic rigidity due to skull fracture with brain injury. I am now able 
to add three more cases, two in adults and one in a child four years of age. 
One of these patients, an adult of twenty-seven, had a fracture in the left 
parietal region with definite evidences of aphasia and catatonic rigidity of 
all four extremities. It is interesting to note that in this case following a 
lumbar puncture which yielded clear spinal fluid the patient instantly was 
capable of speech and his catatonia also disappeared, to reappear in a few 
hours in a milder form. The second adult was a patient of thirty-eight with 
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fracture particularly in the left parietal region and also crossing the mid-line 
and extending into the right parietal. He had a marked aphasia of the motor 
speech type with a very definite catatonia involving all four limbs. His 
catatonic condition disappeared before the aphasia which lasted in a milder 
form four or five weeks. This patient could be placed in the most bizarre 
positions with no apparent fatigue. The third case, a child of about four 
years of age, had no skull fracture by ray, but was unconscious for several 
hours following a blow on the head. He had a dissecting hematoma between 
the scalp and the bone which apparently filled practically the entire sub- 
aponeurotic space of the head. This child had definite evidences of catatonia. 

The association of catatonic states with aphasia in cases of skull fracture 
with brain injury is outstanding. In the previous communication it was noted 
that such states in cases of skull fracture in association with aphasia are 
most probably of cortical origin. I still cling to this conclusion and, further- 
more, I feel that in an unconscious patient the presence of catatonia is most 
probably indicative of a lesion in the left fronto-parietal region of the cortex. 
It is possible that with the destruction of the correlative motor centres on 
the left side there may be associated inability to gauge the extent of movement 
of a certain part in the production of a certain complex movement with con- 
sequent result of catatonic rigidities. It is also possible that with the de- 
struction of such centres which may be located in close proximity to the speech 
centres there may be an inability to properly correlate the individual com- 
ponents of a complex movement so that when the patient has a limb placed 
in a certain position he has a lack of the ability of correlation of components 
of the complex movement of allowing that limb to go back to the normal rest- 
ing state. I think catatonic states should be looked for in cases of brain 
injury and I am sure that in a certain number of cases they will be discovered. 
Further observations may enable one to prove definitely whether or not they 
have a localizing significance as suggested above. 

The Diagnosis of Laceration of Orbital Surface of Frontal Lobes . — In a 
previous communication in the Archives of Neurology and Psychiatry on the 
subject of diagnosis of lacerations of the orbital convolutions of the frontal 
lobe. I brought out the fact that such lacerations may be diagnosed before 
death, at least in a certain number of the cases. It is true that a large major- 
ity of skull-fracture cases coming to autopsy show contrecoup lacerations in 
this situation. It is also true that the orbital surface of the frontal lobe is 
essentially a 'silent area except its extreme posterolateral portion, which is 
continuous with the lower end of the Sylvian fissure. In cases of contrecoup 
damage to the orbital surface of the frontal lobes there is an added damage 
to the tip of the temporal pole and the lower end of the Sylvian fissure by 
virtue of the presence of the sharp posterior margin of the lesser wing of the 
sphenoid bone. With involvement of the lower end of the Sylvian fissure 
there may be motor phenomena in the opposite half of the body particularly 
involving the face and possibly also the upper limb. These may be irritative 
in nature such as Jacksonian epilepsy of the face and upper limb or paralytic 

350 



CRANIAL AND INTRACRANIAL INJURIES 


such as cortical facial paralysis and increased tendon reflexes in the upper 
limb on the opposite side. It is probably true that in the absence of localized 
depressions pressing against the face centre, Jacksonian epilepsy of the face 
denotes a more extensive lesion than one involving the region of the face 
centre alone, particularly in cases of contrecoup damage. In such cases, given 
a patient in coma with bloody spinal fluid and a fracture in the posterior half 
of the skull, it can be assumed that the irritative or paralytic phenomena in- 
volving the face are of orbital frontal damage significance. For it is true 
that in cases of skull fracture with brain injury particularly with contrecoup 
lesions the damage is more regional in character rather than localized, such 
as caused by a knife, a small tumor, or a bullet. The diagnosis of such lacera- 
tions can be made in some of the cases after a careful study of the patient 
and after due consideration is given to every finding in the physical examina- 
tion. The position of the fracture, particularly if it involves the posterior 
third of the skull, the spinal-fluid findings which should be bloody, and the 
presence of Jacksonian epilepsy of the face or also the upper limb in the 
absence of localized depressions over the motor centres should make one 
suspect such lesions. In one case with an extensive compound depression in 
the left frontoparietal region such lacerations were seen at operation, and 
the only manifestation of a motor nature the patient had was cortical facial 
weakness on the opposite side. This patient recovered. 

Alternating Oculomotor Paralysis in Middle Meningeal Hcemorrhage . — 
In a certain number of cases with middle meningeal haemorrhage there is a 
syndrome similar to that described by Weber and of mid-brain significance. 
In a previous paper appearing in the Archives of Neurology and Psychiatry I 
described this similarity and gave several examples. It was thought that 
oculomotor paralysis in these cases was due to pressure against the contents 
of the superior orbital fissure and the cavernous sinus. It is true that extra- 
ocular paralyses have previously been described in cases of middle meningeal 
haemorrhage. But the association of an extra-ocular paralysis (particularly 
the third nerve) with contralateral paralysis of the body reminds one of 
Weber’s syndrome. The contralateral paralysis is undoubtededly due to 
pressure against the motor cortex by the enlarging clot. In one case there 
was an associated proptosis of the affected side most probably due to suf- 
ficient pressure to cause an engorgement of veins of the orbit by virtue of 
pressure against the cavernous sinus. There were six cases of middle 
meningeal haemorrhage diagnosed in the series, four of which showed the 
alternating oculomotor paralysis. Of these six, four recovered and they 
were all operated on. Of the fatal two one was not operated, and the other 
underwent surgical procedure, but he succumbed, undoubtedly to associated 
hrain damage which the autopsy showed. In his case there was a large intra- 
cerebral clot in the temporal pole on the same side with laceration of the 
orbital convolutions of the frontal lobe on the opposite side. His fracture 
was confined to the posterior third of the skull, and apparently damaged the 
posterior branch of the meningeal artery. In all but one there was a history 
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of lucid period. With the exception of the one whose autopsy report is 
recorded above, they all had temperatures varying from 99 0 to 102°. 

A word concerning the incidence of middle meningeal haemorrhage in this 
series would be apropos. It is true that the incidence of middle meningeal 
haemorrhage in various morgue series reported in the literature is high 
(Moody, Vance, McCreery and Berry, and others). Possibly this may be 
due to the fact that a larger number of them are picked up on streets or in 
homes, and therefore were unrecognized. But in hospital practice'the num- 
ber of middle meningeal cases is indeed small, possibly because conservatism 
is in vogue at the present time. In sixty-one consecutively autopsied cases 
in this series there were only two with middle meningeal haemorrhage and 
one of these was operated on, so that the frequency of middle meningeal 
haemorrhage, at least in this series, could not be very high when one also 
considers that in a great many of the fatal cases the pathology was evident 
(compound fracture, meningitis, infections in other parts of the body, lacera- 
tions and bruises of the cortex). 

Pathology and Mortality. — Excellent papers have been written on the 
pathological changes found in cases of head injury. From a study of the con- 
tributions of Apfelbach, Le Count and Apfelbach, Stewart, Bagley, Vance, 
Cassassa, Martland and Beling and conclusions derived from the present 
series, the following tabulation was compiled : 

I. Fracture of the skull, simple. 

II. Fracture of the skull, simple depressed. 

III. Fracture of the skull, compound. 

IV. Intracranial haemorrhage. 

A. Extradural, due to rupture of meningeal vessels, sinuses and diploe. 

B. Intradural, due to pial tears, bruises or laceration of nervous tissue. 

( 1 ) Subarachnoid. 

a. Generalized. 

b. Localized. 

(2) Intraparenchymatous. 

a. Petichial. 

b. Massive. 

V. Bruising or laceration of nervous tissue, with or without fracture of the skull. 

VI. Increased intracranial pressure. 

A. Caused by any of the above. 

B. With no demonstrable brain pathology. 

VII. Complications. 

A. Meningitis. 

B. Meningo-encephalitis. 

C. Brain abscess. 

D. Pneumocephalus. 

It is not the purpose of the present few paragraphs to go into extensive 
detail as concerns the pathology in cases of head injury. The above tabula- 
tion is a helpful clinico-pathological compilation, which would remind one of 
all the various possibilities when treating a case of craniocerebral injury. It 
is to be emphasized, of course, that a good knowledge of the pathological 
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changes is the only sound criterion in the treatment of such cases. A glance 
at the above tabulation shows that as physicians we are helpless in the 
presence of several conditions, at least for the present. It seems reasonable 
to operate on cases of compound fracture, depressed fracture with signs, and 
cases with extradural hemorrhage. (Table XI.) In patients with sub- 
arachnoid hemorrhage, particularly when it is generalized with clots over the 
entire one or both hemispheres. I wonder if any operative procedure is at 
all efficacious ? The rationale of subtemporal decompression is not well under- 
stood. Through an opening in the temporal fossa only a very small fraction 
of the hemorrhage is brought to light. Unless the operation is done for 
combating increased intracranial pressure, it has practically no place in the 
treatment of the case in so far as future results are concerned. The same 
reasoning may be carried on as concerns intraparenchymatous haemorrhages 


T a it ix XI 

Analysis of Operations — 51 Coses 


simple 

DEPRESSIONS 

COMPOUND 

DEPRESSIONS 

MIDDLE 

MENINGEAL 

HEM0RR5IAGE 

SUBDURAL 

HEMORRHAGE 

WITHOUT 

DEPRESSION 

ENCEPHALOGRAM 

PLASTIC FOR 
PNKUMOCEPHALUS 

24 CASES 

10 CASKS 

5 OASES 

8 CASES 

3 CASES 



1 CASE 

REC. 

DIED 

REC. 

DIED 

REC. 

DIED 

EEC. 

DIED 

REC. 

DIED 

REC. 

DIED 

16 

8 

8 

2 

4 

1 

2 

6 

3 

0 

0 

1 


Analysis of operations in the series. 


or bruises and lacerations of nervous tissue. Here again operative approach 
seems quite unreasonable particularly with petichial haemorrhages and con- 
tusions of the cortex and in cases of laceration of the brain it may make 
matters worse. This is essentially true except if the operation is used to 
save the life of the patient. However, it is, of course, conceded that in some 
cases where the clinical findings point to a progressive lesion operative inter- 
vention is the only course we have. It seems that the more one thinks of the 
pathology in some cases of craniocerebral injury the more he believes in the 
conservative treatment of the same. 

Although lumbar drainage is an important therapeutic agent in brain injury 
woik at present, a glance at the above tabulation shows the limitations of the 
piocedure, particularly as concern late results. If it is true that the presence 
of blood in the subarachnoid space is productive of inflammatory changes, 
this result must be brought about within the first few days, for we know 
that after bleeding is stopped the spinal fluid becomes clear again within about 
a week. It is reasonable to assume, therefore, that the presence of blood 
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in the subarachnoid space lays the foundation for the so-called late manifesta- 
tions within the first few days. It is also known that even in clinics rabid 
on lumbar drainage in cases of brain injury only small amounts of spinal 
fluid are removed during the first few days, so that sufficient amount of 
blood remains in the subarachnoid space to do its devastating work. Matters 
are much worse in the presence of sufficiently large amounts of blood in the 
subarachnoid space causing the formation of clots over the cerebral sulci. 
Under such conditions lumbar puncture cannot remove the clots from over 
the hemisphere, and organization and absorption must go on irrespective of 
lumbar drainage. It seems to me that lumbar punctures are of greater im- 
mediate therapeutic value by virtue of control of intracranial pressure. It is 
unnecessary, I believe, to go on further and note that in so far as the future 
of the patient is concerned lumbar punctures cannot appreciably change the 
outcome in cases of laceration and bruises of the cortex, intraparenchymatous 
haemorrhages, etc., except if they are used to combat the intracranial pressure 
and thus minimize further damage by controlling the progressive swelling 
of nervous tissue. 

In cases of skull fracture with brain injury one should not forget the 
possibility of co-existent pathology in other parts of the body. It must be 
emphasized that patients with injuries to the head receive the same in acci- 
dents which may injure any part of the body. In the present series among 
those with fatal termination there were twenty-seven cases with fractures else- 
where in the body, six cases with evident chest injury, ten cases with intra- 
abdominal injury, (ruptured spleen, two cases; ruptured liver, two cases; 
retroperitoneal haemorrhages, six cases), three patients had associated spinal- 
column damage with transverse myelitis. It is conceded that most of these 
patients would have probably died with no associated head trauma. The 
combination of head injury and intra-abdominal injury is a serious one, in 
that the usual signs and symptoms referable to the abdomen are lacking due 
to the depressed state of the body. It is important in head injuries to have 
complete autopsies and in speaking of mortality in clinical groups it is im- 
portant to know whether or not there were associated injuries elsewhere in 
the body. People (at times like myself) who review head injury series enter- 
ing the institution before their time are confronted with a serious handicap 
particularly if their records are not complete. (Table VIII.) 

In the present series there were eighty-nine cases of head injury who 
had associated injury to other parts of the body, or who may have died other 
than a skull death. They may be grouped in one paragraph as follows : 

(i) Shot in the abdomen and head, recovered; (2) rupture of spleen, 
died; (3) fracture of lower jaw, recovered; (4) fractured leg, recovered; 
(5) fractured femur, tender and rigid abdomen, died; (6) fractured ribs, 
clavicle and subcutaneous emphysema, died ; (7) fractured lower jaw, recov- 
ered ; (S) fracture of both legs, and right wrist, laceration of elbow with 
ensuing cellulitis and septicaemia, died; (9) fractured femur, recovered; (10) 
fractured clavicle, recovered; (11) fractured lower jaw, died; (12) frac- 
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tured ribs and clavicle, recovered; (13) compound fracture of both legs with 
gas gangrene, died; (14) ruptured bladder, recovered; (15) ruptured kidney, 
recovered; (16) fracture of both clavicles, recovered; (17) crushing injury 
of one upper limb, the entire limb had to be amputated, died; (j8j fractured 
ribs, recovered; (19; fractured femur, recovered; (20) fractured lower jaw, 
recovered; (21 j fractured ribs, recovered; (22) fractured humerus, died; 
(23; puncture wound fice pick; of pericardium with purulent pericarditis, 
recovered; (24) fractured pelvis and clavicle, recovered; (251 fractured 
leg. recovered; (26) fractured ribs, recovered; f 27) fractured clavicle, recov- 
ered; (28) fractured clavicle, recovered; (29; peritonitis due to internal 
injuries, died; (30) fractured femur, recovered; (31) compound fracture 
of elbow and forearm, died: (32) fractured leg. recovered; (33) compound 
fractured tibia, died; (^4) fracture-dislocation of cervical vertebrae with 
transverse myelitis, died ; 135) fractured forearm, recovered ; (36) fractured 
mandible and clavicle, recovered; (37) fractured clavicle, recovered; L38 ; 
fracture of both femurs, recovered; (39) fractured humerus, recovered; 
(40 ) fractured pelvis and bleeding from the vagina, died; (41) compound 
fracture of leg. died; (42) internal 'injuries, died; ( 43 ) fracture of both 
legs, fractured ribs, laceration of chest wall, with protruding lung, died; f 44 ) 
fractured scapula and both hands, recovered; L45 j fractured ribs, recovered: 
fgd; fractured humerus, died; (4/) fractured ribs, recovered; (48) fractured 
wrist, died; f 49 9 fractured leg. died; ( S°) shot in both head and abdomen, 
died; (31 ) compound fracture of leg. died: (52 ) ruptured spleen, died; (53) 
ruptured liver, died; <"34 j compound fracture of leg, died • ^ 55 1 fractured 
femur, and infected laceration of arm with cellulitis and septicaemia, died; 
(561 fractured ribs, subcutaneous emphysema, died; ( 57 ; fractured leg. 
died; L 58 4 fractured ribs, followed by lobar pneumonia, died; (59; frac- 
tured ribs, improved; ( 60 ) fractured wrist, recovered; (61) fractured pelvis, 
recovered; (62) fractured femur, died; (63; fractured clavicle, recovered: 
164J fractured ribs and internal injuries, died; (6$) fractured femur, died : 
(66) fractured scapula and mandible, recovered; f- 67 ) fractured scapula, 
recovered; (68) fractured legs, recovered; (69) compound fracture of elbow, 
recovered; ( 70 j fractured ribs, recovered; <^71 ) fractured femur, recovered; 
f 7 — J fractured clavicle, recovered: f 73 ; fractured mandible, recovered: (j4) 
fractured legs, died; L 75 ; fractured pelvis, fracture-dislocation lumbar spine, 
died; ( 76) fractured leg, recovered; (77 J fractured mandible, recovered; 

fractured ribs, clavicle and humerus, recovered; f79) fractured clavicle, 
recovered; (80) fractured clavicle, recovered; (8i J fractured femur, recov- 
ered; f 82 J fractured leg, recovered; (83; fractured leg. recovered: ^ 84 j 
fractured ribs, pneumothorax, lung collapse, lung abscess, compound fracture 
forearm, fractured leg, fractured pelvis, retroperitoneal haemorrhages, died; 
(85) dislocation of femur, recovered; (86) fractured ribs, recovered; (87} 
fractured jaw, recovered; (88) apoplexy, died; (89) fracture-dislocation 
cervical vertebrae with transverse myelitis, died. 

In the present series of 718 cases there were 138 deaths. J he mortality 
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in the entire group irrespective of associated injuries contributor)' to death 
is around 19 per cent. Among those where a fracture of the skull was demon- 
strated there were 132 deaths giving a mortality of around 25 *4 per cent* 
Fifty-one cases were operated on with eighteen deaths. The operative mor- 
tality is therefore around 37.5 per cent., leaving out of the total group the 
cases where encephalography was resorted to. 

The complications of head injury as stated above are meningo-encephalitis, 
brain abscess and pneumocephalus. (Fig. 4.) In this series there were five 
cases of meningitis with four deaths. The one recovery followed repeated 
lumbar punctures. The organism isolated was a strep with the characteristics 
of Koch-Weeks bacillus. For purposes of drainage lumbar puncture is satis- 
factory except where there is block. Only under such circumstances is one 
justified to resort to operative ventricular or cisternal drainage. Pregl's 
septoiod by the carotid route was not used in this series. Crawford states 
that the results obtained in different clinics justify its use in such cases. It 
is probably true that infection of the middle ear and the mastoid is the most 
frequent cause of meningitis in cases of head injury. In the Vance series 
the paranasal sinus infections were next in order. In the present study 
there were three cases of otitis media of which two developed mastoid infec- 
tion. Meningitis followed bleeding ears in two cases, and paranasal involve- 
ment in three cases. 

There were two cases of aerocele of the frontal sinus and one case of 
genuine pneumocephalus. The latter was caused by a compound fracture in 
the posterior third of the skull near the external occipital protuberance. There 
was cerebrospinal fluid leakage at the site of damage. ■ X-rays showed air in 
the ventricles. She was operated on, the area of depression exposed, the 
wound debrided and a three-layer repair obtained. Unfortunately, the wound 
opened within forty-eight hours. A second attempt at the repair was fruit- 
less. The patient died of meningo-encephalitis. Pneumocephalus complicat- 
ing skull fracture is at present a fairly common observation, undoubtedly 
due to the routine use of rays in cases of head injury. Several papers have 

* I11 475 cases the position was verified by inspection, ray or autopsy. A11 additional 
twenty-eight deaths occurred in the series who were neither rayed nor autopsied but they 
did show various clinical evidences associated with skull fracture. In twelve cases with 
bleeding from the ear the rays were negative and the patients recovered so that the 
presence of fracture could not be ascertained. Bleeding from the ear is usually con- 
sidered a positive evidence of skull fracture and this is undoubtedly true in the greatest 
majority of cases. However, in the present series one case of unilateral bleeding who 
also had bloody spinal fluid did not show a fracture at autopsy. Therefore, ruptured drum 
membrane does not always signify a fracture of the skull in these cases. To the total of 
515 may also be added four cases with bloody spinal fluid who were transferred to other 
institutions before rays could be procured. It is, therefore, evident that 519 cases can be 
justly grouped under the classification of skull fracture. 

Among those who died there were five cases with bloody spinal fluid who showed no 
fracture of the skull. One case of fracture dislocation of cervical vertebrre showed clinical 
evidences of brain dysfunction with no associated fracture of the cranium. This leaves 
132 cases. Of this group, only among 104 the position of the fracture was verified. 
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been written on the subject, among those being the contributions of Dandy, 
Bromberg, Winterstein. Miller, Klemme, and Snoke, and others. Many cases 
have been treated conservatively with good results. However, in selected 
cases operative repair is undoubtedly the logical procedure. 

Treatment. — When one follows the fatal cases to the autopsy room one 
is impressed by the fact that in a great many no present-day method of 
approach, whether it he conservative or operative, is of any avail. This is 
true in some cases with generalized bruising of the brain, general subarachnoid 
haemorrhage, contrecoup laceration of the frontal lobes, large intraparenchym- 





Fk.. 4. An example* of pncumocepluilu*. 

atous haemorrhages, extreme degrees of intracranial pressure, etc. It is true 
that with present-day therapy a certain number of head injuries will die 
on entrance or soon after entrance into the hospital. There is little to be 
hoped for in this group, although close scrutiny and careful selection may 
save a very few among them. 

-treatment of skull fracture and head injuries has been ably discussed 
by several investigators (Kocher, Quincke, Jackson, Stewart, Sachs, Bower, 
Munro, Peet, McClure and Crawford, Fay, Mock, Ireland, and many others ). 
In the next few paragraphs I propose to discuss as briefly as possible the 
treatment instituted in cases of head injury in the Receiving hospital. Through- 
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out this paper in the discussion of specific complications suggestions have been 
given as concerns treatment. 

On the basis of treatment received the present series of 718 cases may be 
roughly grouped into three classes : First, those patients who were confined 
to bed with the head of the bed elevated, ice bag applied to the head, fluid 
intake restricted and where concentrated solutions of magnesium sulphate 
were given by rectum for three days or longer. This comprised a little over 
half of the cases and they were kept in the hospital not less than twelve days. 
Second, those who had added treatment to relieve increased intracranial 
pressure by the administration of intravenous glucose (50 per cent.) and 
spinal drainage. This comprised a little less than 40 per cent, of the cases. 
Third, those where in addition to conservative relief of intracranial pressure 
operative intervention was also effected. This constituted about 7 per cent, 
of the series. On the whole the mode of treatment in this hospital for the 
past five years has been essentially the same as prescribed by Mock in his 
excellent paper on the treatment of skull fracture. Special emphasis is laid, 
as pointed out by several authors, on the treatment of traumatic shock in 
cases of head injury at entrance into the hospital. 

Much has been written about the administration of various drugs in the 
treatment of increased intracranial pressure. I find 50 per cent, glucose 
(Weed and McKibben, Peet and others) in 100 cubic centimetre doses admin- 
istered every eight hours superior to various other concentrated salts such 
as sodium chloride solutions intravenously, magnesium sulphate solutions 
by mouth or rectum. Glucose solutions are doubly helpful in that they fur- 
nish the patient with a certain number of calories helpful in maintaining 
metabolism. Particularly during the state of shock concentrated solutions of 
glucose and intravenous saline have been helpful in maintaining the fluid 
balance and at the same time checking the increasing intracranial pressure. 
As stated above, the patients are carefully watched for the amount of fluid in- 
take and to insure that they receive about 1,000 cubic centimetres daily, sup- 
plemental subcutaneous infusions are also administered. Excessive dehydra- 
tion is serious and the patients should have sufficient fluid to sustain fairly 
normal metabolism. I am not familiar with the use of caffeine sodium 
benzoate as an agent to combat increased intracranial pressure, which Ken- 
nedy and Wortis suggest. It is used quite frequently in patients soon after 
entrance into the hospital to help circulation and the heart. 

A few words about lumbar puncture in cases of head injury. This is an 
important diagnostic and therapeutic procedure. Lumbar drainage should 
never be done before a careful study of the patient, for the indiscriminate use 
of this may cause mistakes in diagnosis and possibly undesirable results in 
some cases, such as in patients with extradural clot, and those with active 
bleeding from the brain. If it is true that the presence of blood in the 
subarachnoid space is productive of inflammatory reaction lumbar puncture 
becomes doubly important in minimizing such an outcome for the patient in 
the future, although it is questionable that lumbar drainage as it is usually 
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performed (fractional drainage) does actually remove all of the irritating- 
factor (bloocl). Much depends on the amount of blood in the subarachnoid 
space. If there is sufficient bleeding to cause the formation of clots over the 
cerebral sulci, spinal puncture in such cases cannot afford a complete removal 
of blood and its products from the subarachnoid space. The blood removed 
by drainage is what there exists in the cerebrospinal fluid, in suspension. 
Repeated lumbar punctures do not cause clotted blood to go into suspension 
in the spinal fluid. At least this is the only conclusion one can arrive at after 
exploring cases with subdural haemorrhage. In such cases even though 
repeated lumbar punctures were performed before operation clots were 
found over the cerebral cortex. It is therefore to be assumed that lumbar 
drainage is limited in cases of extensive subarachnoid haemorrhage in so far 
as complete removal of blood (irritating factor) from over the hemispheres 
is concerned. Undoubtedly, in such cases, organization takes place just the 
same, irrespective of lumbar puncture. 

Particularly if performed on a patient soon after entrance into the hos- 
pital, lumbar puncture should he done carefully and always with a manometer, 
as Fay stresses. Soon after injur}' its administration may be serious in that 
it may cause further haemorrhage and further increase in intracranial pressure. 
In this series I have seen three deaths following soon after lumbar puncture. 
Unless it is done for diagnostic purposes spinal punctures are not performed 
in this clinic only after six to eight hours following the accident. The reasons 
for this are evident. Particularly in serious cases shock must be disposed 
of first. In a case of active bleeding from the brain lumbar puncture may 
cause further haemorrhage by decompressing the organ. Among those whose 
death occurs within six hours after entrance I doubt if lumbar puncture can 
alter the situation. In some cases where it is necessary for differential diag- 
nostic purposes, punctures may be performed, but in the majority this will 
not be needed, for the clinical manifestations are evident. 

In some cases with fractured pelvis, fractured lower extremity bones, 
etc., I have resorted to cysterna punctures. Here again I use the manometer 
and allow the escape of sufficient fluid to bring the pressure down twenty- 
live to seventy-five millimetres of Avater. In this series cysterna punctures 
were done in eleven cases. It is really simpler than spinal puncture and may 
be performed with more ease. 

Immediate therapeutic results with lumbar puncture in some cases of 
head injur}' are remarkable. The period of unconsciousness is lessened in 
many cases. In some patients with convulsions lumbar drainage has sup- 
planted operative approach in this series. Two cases of aphasia were treated 
by drainage with marked improvement in the ability to speak soon aftei the 
procedure. One case of meningitis was cured with repeated lumbar punc- 
tures. There is no question about the usefulness of this procedure in selected 
cases, particularly for immediate therapeutic results. However, I question 
its efficacy as a factor in minimizing the undesirable post-traumatic sequela* 
in all cases of head injury. Certainly it is not the blood alone in the 
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subarachnoid space that causes adhesive changes involving the lepto meninges. 
Many cases of head injury have lacerations of the central nervous system, 
small intraparenchymatous haemorrhages, bruises and contusions of the brain 
which cannot he remedied by any amount of lumbar drainage except if the 
latter were used for its immediate therapeutic results. (Also see p. 354.) 

Operations . — There were fifty-one cases operated on in this series. Of 
these the majority belongs to the group of simple depressions. Of the twenty- 
four simple depressions a great many had serious brain damage. Two had 
rupture of the longitudinal sinus, one had brain abscess, two had severe con- 
tusion of the cortex with subarachnoid haemorrhage, two died of associated 
septicaemia. Most of the remaining seventeen were asymptomatic or slightly 
symptomatic simple depressions. There were ten cases operated on for com- 
pound depressions, with eight recoveries. All but two were closed tightly at 
the conclusion of the operation. Two cases with frontal compound fractures 
were packed according to the method of Peet to hold the dura against the 
brain in the area of laceration. There were five cases of middle meningeal 
haemorrhage, with four recoveries and one death. Eight patients were op- 
erated on who showed focal symptoms and at operation generalized subarach- 
noid haemorrhage was discovered. Of these six died and two had very stormy 
convalescence. They were both in the hospital for over two months, one was 
discharged to an asylum and the other left for home, both in very definitely 
deranged mental state. Cases of subarachnoid lxemorrlrage with localizing 
signs in this series have been very discouraging as concerns post-operative 
result. Three patients were subjected to encephalography. 

When to operate in cases of skull fracture is a question answered in many 
contributions. At present the answer is more or less standard as concerns 
certain lesions. For methodical purposes I should like to discuss under 
separate heading the various types of lesions where operation is considered 
the best approach to the problem. 

Compound Fractures . — These are truly emergency cases in skull frac- 
ture work. Particularly those with depressions are operated on as soon as 
the patient’s condition permits. It is very important to allow them to recover 
sufficiently from shock and other depressing factors. After all, operating 
on the patient and having the latter die on the table or soon after is defeating 
one’s purpose even though it may be considered the correct dogmatic pro- 
cedure. In two patients I waited eighteen and twenty-six hours respectively 
before operation, and after thorough debridement both were closed tightly. 
(Figs. 5 and 6.) The)' both recovered. Particularly when working in the 
frontal region it may he worth while to keep in mind the removal of the de- 
pressed area cn bloc so that post-operative deformities may he at a minimum. 
Following careful cleansing and adjustment, the piece may he replaced. Tin- 
type of incision depends entirely on the type of laceration and its extent. In 
some cases the tripod incision that Cushing describes in his consideration of 
war wounds is excellent. In others where the skin laceration is more or less 
a puncture wound the flap incision may be more profitable. The ideal in 
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treating compound fractures is first to prevent infection, and second, and 
not at all unimportant, to give the patient as little deformity as is com- 
patible with careful work. I try to close all cases without drainage if possible. 

Simple Depression . — A majority of simple depressions are practically 
asymptomatic. If asymptomatic they are not considered emergency cases 
and need not be operated on immediately. Particularly slight depressions 
with no symptoms are left to the patient’s wish in so far as an operation is 
concerned. It is surprising to note that a great many depressed fractures 
remain free of symptoms for long periods of time, so much so that one 
doubts the necessity for elevation of asymptomatic depressions. It seems 
that there is a great deal to the experimental findings of Naffziger and Glaser, 
where they state that injury to the brain with depressed fractures occurs at 
the time of the accident, that the presence of a depression as such with no 
initial brain injury is not productive of brain dysfunction. Possibly this may 
not be true in cases where pieces of bone actually pierce the dura and the 
brain and their presence in such a position may be productive of more con- 
nective tissue than would be the case if these were removed. At any rate, 
it is important to study the X-rays in these cases carefully, and after thorough 
study of the patient clinically one can arrive at a sane conclusion as to the 
proper procedure. Where an operation is undertaken for a simple depression, 
particularly in the region of the forehead, it is important to keep in mind 
the values of bloc trepanation. This method is of greater value in simple 
depressions as compared with those where there is an overlying laceration 
of the skin. Following the removal of the entire area of depression cn bloc 
and readjustment of the depressed pieces, the piece of bone may be replaced 
with better eventual aesthetic results. I prefer the flap incision in these cases. 

Particularly with depressions in the forehead region, block anaesthesia 
may be used. A few cubic centimetres of 2 per cent, novocaine solution in- 
jected in the supra-orbital notch or foramen on both sides with additional in- 
filtration in the area between these two landmarks will anaesthetize the area 
of distribution of the supra-orbital and the supratrochlear nerves. If the 
lesion extends far enough laterally the auriculotemporal branch of the tri- 
geminal nerve may also be blocked. 

Extradural Hcrmorrhagc . — A majority of these are cases with middle 
meningeal haemorrhage. I have seen two cases of lateral sinus rupture with 
an extradural haemorrhage in the posterior third of the skull. The diagnosis 
of the latter condition seems difficult on clinical grounds. Possibly one may 
suspect such a lesion by a study of X-rays, presence of depressions in the 
occipital bone. etc. Cases of middle meningeal haemorrhage are considered 
lit for emergency treatment in this Institution. In the typical case they arc 
operated on many hours after the accident because of a lucid period which is 
usually twelve hours or more. In the presence of associated brain damage 
the lucid period may be totally absent. In cases of middle meningeal haemor- 
rhage I prefer an osteoplastic flap. However, before this is done a diagnostic 
trephine hole is made in one or two places in the line of the osteoplastic in- 
cision to verify the presence of an extradural clot. After verification I pro- 
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eeecl with the flap operation. Jn the presence of a lucid period it is probably 
not necessary to open the dura, but if the patient has been in a serious condi- 
tion throughout and the dura bulges following the removal of the extradural 
clot it is advisable to incise the dura, for in a certain number of cases, with 
meningeal rupture there may be associated intracerebral hematomata in the 
same sided temporal pole of the hemisphere. The convalescence in cases of 
extradural haemorrhage is much shorter with a flap operation and in this 
clinic we prefer it to the operation of subtemporal decompression. Where it 
is impossible to do the flap operation due to the presence of lacerations sub- 
temporal decompression may be performed. I usually leave a drain in the 
epidural space which is removed the following day. 

Subdural Haemorrhage . — Cases of subdural haemorrhage with progressive 
localizing signs such as contralateral paresis of the body, unilateral reflex 
changes or Jacksonian epilepsy are operated on in this clinic, but the results 
are far from satisfactory. The usual operation is subtemporal decompres- 
sion. Quite frequently the opening into the skull is not sufficiently large to 
afford complete removal, but unfortunately, as shown in many autopsy cases, 
one would have to actually expose the entire one-half or the whole of the 
brain in order to remove all of the clots, because it is notoriously true that 
the majority of cases of subdural haemorrhage are not localized. The outcome 
in cases who recover is poor, at least so far as my own experience is con- 
cerned, the convalescence is long and drawn-out, and quite frequently the 
patients succumb to intercurrent disease, such as pneumonia. 

In conclusion, it can be stated that operations of an emergency nature in 
cases of skull fracture are those with compound fracture and those with ex- 
tradural haemorrhage. The results in these cases are very gratifying. Patients 
showing progressive focal signs indicative of a localized brain lesion are also 
considered operable. Careful study of the patient and accurate pre-operative 
diagnosis are important in the latter group. It is unfortunate that patients 
are of no help and cannot cooperate in order to complete the clinical studies 
in a great many cases. Future work possibly may clarify some of these pres- 
ent-day impossible cases. Conservative watchfulness is probably the best 
slogan to follow in skull fracture work, but one should emphasize the “watch- 
fulness” part of the slogan. 

No paper on the treatment of cases of acute brain injury is complete with- 
out consideration of methods to check undesirable sequel®. In case of opera- 
tive approach the question of visible deformities should be remembered. It is 
proper to minimize them in so far as this is compatible with careful work. 
The after-care of cases of brain injury is important. Good habits, moderate 
mental exertion, restricted fluid intake (Fay) and the occasional use of de- 
hydrating agents are valuable. The regime of restricted fluids is certainly 
helpful in many cases and future results will undoubtedly tell us more of its 
merits or short-comings. 

In this clinic we do not suggest various symptoms by ardent questioning 
If they have headache, tinnitus or dizzy spells they invariably tell the examiner 
about it. A certain number only need the proper suggestion to return at the 
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next visit complaining of the symptom suggested to them. In this day of 
various methods of compensation, whether it be from an insurance company, 
lodge or other societies, subjective post-traumatic sequelae are common, some 
undoubtedly genuine and others either manufactured or made worse by vari- 
ous prospects. Psychotherapeutic measures are invaluable. A proper evalua- 
tion of the individual’s mental state with corresponding psychic therapy and 
suggestion is helpful. I wonder if the scarcity of subjective post-traumatic 
sequelae in children may not be partially explained .on the basis that among 
them the problems of the psyche, proper adjustment and rehabilitation are 
simpler. 

Conclusions and Summary. — (i) Seven hundred and eighteen cases of 
cranial and intracranial injury are reported. In 475 cases the position of the 
fracture was ascertained by ray, inspection or autopsy. In this group there 
were twenty-nine frontal sinus fractures, twenty-six foramen magnum frac- 
tures, sixty-nine depressions. The most numerous were fractures in the 
middle third of the skull. 

(2) There were 129 cases of bleeding from the ear. The mortality was 
31.3 per cent, with right-sided, 30.6 per cent, with left-sided, and 68.9 per 
cent, with bilateral bleeding. There were two cases of meningitis, three of 
otitis media, and two of mastoiditis in this group. There were fourteen cases 
of facial paralysis. Among those with unilateral bleeding eighty-four were 
rayed with positive fracture finding in 87 per cent. Even though there may 
be bleeding from a given ear the fracture of the skull may be elsewhere than 
in the vicinity of that ear. 

Bleeding from the nose occurred in 24 per cent, of the cases, vomiting in 
21 per cent, and incontinence in 7 per cent. 

(3) Convulsions were seen in forty-six cases (6 per cent.). There were 
twenty-three with Jacksonian attacks, eighteen with epileptiform attacks and 
five with attacks characteristic of decerebrate rigidity. 

(4) Five cases of catatonic states are discussed. The diagnosis of lacera- 
tion of orbital surface of frontal lobes is considered. Examples of the syn- 
drome of the superior longitudinal sinus and alternating oculomotor paralysis 
in cases of middle meningeal haemorrhage are given. 

(5) Associated injury in other parts of the body is considered and ex- 
amples given. There were five cases of meningitis with one recovery. Two 
cases of aerocele of the frontal sinus, one case of pneumocephalus are 
discussed. 

(6) The values and short-comings of lumbar puncture are considered. 
It is stated that lumbar puncture should never be done without a careful neuro- 
logical examination of the patient. Indications for lumbar drainage (always 
with a manometer) are (a) diagnostic purposes in a few cases; ( b ) continued 
unconsciousness with no focal neurological signs; (c) severe post-traumatic 
headaches and continued drowsiness; ( d ) cases of convulsions with no asso- 
ciated focal signs to justify operative approach; ( c ) cases of meningitis. 

Not all cases of head injury deserve lumbar drainage. We should be 
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guided by the clinical findings. As a rule lumbar punctures are not done in 
this clinic before six or eight hours have elapsed. 

In cases of fractured pelvis, lower extremity bones, where lumbar puncture 
would be difficult to perform, cysterna puncture may be used with advantage. 

(7) Fifty-one operations are discussed. Indications for operation are: 
(a) compound fracture; ( b ) extradural haemorrhage; (c) intradural haemor- 
rhage with focal signs and not responding to lumbar drainage; (d) depressed 
fractures (slight depressions and depressions in the frontal sinus region are 
treated conservatively in the absence of findings to justify operation) ; ( e ) 
progressive focal signs not responding to lumbar drainage. 

(8) Mortality in the entire series irrespective of injuries elsewhere in the 
body is around 19 per cent. Among those where a fracture of the skull was 
demonstrated, it is around 25 per cent. 
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CHEMICAL TREATMENT OF THE PERIOSTEUM IN THORA- 
COPLASTY TO INHIBIT RIB REGENERATION 

By C. M. Van Allen, M.D. 

of Peiping, China 

FROM THE DEPARTMENT OF SURGERY, PEIPING UNION MEDICAL COLLEGE 

Five years ago, Jerome Head 1 described experiments in which he tested 
the effectiveness of various chemical agents for preventing osteogenesis after 
subperiosteal costectomy. He removed pieces of several ribs from each of 
a number of dogs and then painted the rib-free periosteum with the chemicals 
before closing the wound. After a lapse of time amply sufficient for bone to 
regenerate, the animals were sacrificed and the rib beds were examined by 
X-rays and dissection. Zenker's solution seemed the most suitable of the 
agents employed, since it prevented osteogenesis completely without pro- 
ducing appreciable necrosis. Meiss 2 reported a similar investigation in 1930. 
Although he found Zenker's solution quite effective in preventing the forma- 
tion of new bone, he noted perforation into the pleural cavity in one instance 
and symptoms (undescribed) of systemic poisoning. He preferred io per 
cent, solution of formalin — an agent not tested by Head — for it had all the 
advantages of Zenker’s solution and none of the disadvantages. 

Both authors suggested clinical uses for their methods in certain types of 
thoracoplasty. Thus, it was recalled that where ribs have to be resected in 
stages for producing collapse of the chest-wall, “the true collapse occurs only 
with the removal of the last ribs. Until then the part of the wall of the chest 
which is already mobilized hangs from the ribs like the curtain of a tent, and, 
if the bones reform in this position, the final collapse is compromised.’ 1 
Furthermore, the lapse of three weeks between the first and last stages of 
operation may be sufficient to bring about this undesired result, and yet 
that or even a much greater interval between the stages is often advantageous 
or imperative, in order to replenish the patient’s strength and morale, to 
prevent advancement of associated diseases, to permit infected wounds to 
heal, to test the effectiveness of preceding stages, etc. It seemed to Meiss that 
the method would be useful in paravertebral extrapleural thoracoplasty for 
pulmonary tuberculosis because it would allow wider intervals between the 
stages of operation and would permit the chest-wall to continue collapsing 
slightly for several months after operation, in response to the gradual 
fibrosis and shrinkage of the lung that occurs with the healing of the dis- 
ease. He believed that the prevention of rib regeneration would not leave 
the thoracic wall sufficiently unstable to jeopardize the healing of the pul- 
monary lesion, for he knew of a patient who had received paravertebral 
thoracoplasty by Aif/>raperiosteal costectomy and had obtained full benefit 
to the tuberculous lesion of the lung. Head advised against this application 
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of the method, on the theoretical grounds of mural instability. Other uses 
suggested by these authors were as follows: Employment in the graded 
Estlander operation for chronic empyaema or bronchiectasis, to permit wider 
spacing of the stages and more prolonged collapse; use in the Brauer car- 
diolysis, to ensure permanent pliability of the precordium; use in the rib 
resection for drainage of empyaema or lung abscess, to prevent new bone 
from forming in, and encroaching upon, the sinus ; and use in the rib resec- 
tion for cautery pneumectomy, to obviate the difficulty which may arise 
from regeneration of bone in the field of cauterization. 

Neither one of the authors has reported clinical experience with his 
method, and the only reference of the kind that I can find is the bare state- 
ment of Trout 3 that he had used the method of Head with satisfaction in 
thoracoplasty for pulmonary tuberculosis. I began to use Zenker’s solution 
in plastic operations for chronic empyaema soon after the appearance of 
Head’s publication, but changed later to formalin. Twelve cases of that 
type have been treated with one or the other chemical, and, besides, twenty- 
three cases with drainage of empyaema, three with drainage of lung abscess, 
and two with cautery pneumectomy. While this experience is quite insuffi- 
cient for final evaluation of the methods, the results have been satisfactory 
and consistent enough to warrant preliminary report. 

The first case to be treated was that of a white male, aged thirty-two years. At 
the time of admission to the hospital, he had been ill for eleven months with productive 
cough, fever, dyspnoea, and weakness. Five months before the symptoms had become 
so exaggerated that the patient had to stop work. His physician at the time made the 
diagnosis of empyema of the left pleural cavity and established drainage by intercostal 
catheter. Considerable improvement followed, but soon the cough and fever returned. 
On admission the patient was found to be emaciated, weak, and toxic. The left half 
of the chest was markedly retracted and fixed, and it exhibited a narrow sinus at the 
seventh intercostal space in the posterior axillary line. Tubercle bacilli were abundant 
in the sputum and in the pus from the sinus. X-ray examination showed an empyaema 
cavity on the left side with very thick walls, extending from the third rib to the dia- 
phragm and from the anterior axillary line to the vertebral column. An operation 
was done immediately to widen the sinus. A specimen of the pleura which was obtained 
at the time revealed the presence of tuberculous infection. The drainage thus established 
and the supportive treatment that followed produced great improvement of the con- 
stitutional condition within two months; but the cavity was unchanged in size, so the 
decision was made to obliterate it with the graded thoracoplasty of Schede. At the 
first stage, the lower one-third of the roof of the cavity was removed; but the shock 
was very severe. So, two months later, when the patient’s strength was sufficiently 
restored, the milder operation of Estlander was resorted to, with the addition that 
the rib-free portions of periosteum were painted with Zenker’s solution. The parts 
of the ribs lying over the cavity, together with a part of one rib (second) above, were 
removed in two sittings, with an interval of six weeks between to allow for delayed 
wound healing. The immediate effect of this was only partial obliteration of the 
emp\ serna cavity; but the collapse proved to be progressive and fourteen months after 
the last operation the cavity was closed, the sinus was healed, and the patient felt well. 

In the three other cases of tuberculous empyaema treated since then, the 
entire lengths of the ribs overlying the cavities were removed subperiosteally 
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in small and widely spaced steps, with application of one or the other chemi- 
cal to the periosteum. The cavities collapsed satisfactorily, and only one 
(see the case report below), which was operated upon very recently, has 
not yet healed. Graded subperiosteal resection of only tbe posterior seg- 
ments of ribs was employed for the patients with extensive non-tubercu- 
lous empyauua. This included the ribs over tbe cavity — and one above if 
the cavity was subtotal. The result was that the anterolateral segments of 
ribs, the thickened parietal pleura, and the -superficial tissues, which remained 
over the cavity, fell progressively during and after the operations until obliter- 
ation was complete. One of these cases required further work, to unroof a 
small residual cavity. Thus, in both types of empyaema, the Estlander opera- 
tion almost entirely replaced the Schede procedure, which hitherto had been 
indispensable. Since the parietal pleura and intercostal structures were not 
removed, as in the Schede thoracoplasty, the operations were accompanied by 
relatively little blood loss and shock and by no paralysis of the abdominal 
wall. A comparatively small but noteworthy advantage of the chemical treat- 
ment was that, after resection of the posterior segments of ribs, tbe posterior 
ends of the anterolateral segments developed no spurs.* No appreciable dis- 
advantage was experienced from paradoxical respiratory movements of the 
chest-wall. Scoliosis developed, but it was no greater — indeed, usually much 
less — than that after Schede resections for equally extensive cavities. Chemi- 
cal poisoning was watched for but was not detected. Chronic empysema cavi- 
ties, which were so small as to extend under no more than three ribs, were 
still treated by the Schede thoracoplasty. 

The expected benefits were derived, also, in connection with rib resec- 
tion in the other types of cases. Although the benefits were comparatively 
slight, they were worth while. 

One case was outstanding, because it made possible a direct comparison 
between Zenker's and formalin solutions as to their effectiveness in preventing 
osteogenesis. 

A Chinese male, aged twenty-three years, was admitted to the hospital with a 
history of productive cough for two and one-half years. Slight weakness was the only 
accompanying symptom, until one day three months before when, during unusually 
strenuous coughing, sudden pain occurred in the right side of the chest and marked 
dyspnoea developed. He took to bed at once and soon had a chill and started to run 
a high fever. On admission the man was extremely emaciated and feeble, orthopnceic, 
cyanotic, and disturbed by a frequent productive cough. The sputum was fetid and 
contained myriads of tubercle bacilli. Physical and rontgenographical examination of 
the chest revealed complete collapse of the right lung, fluid and air in the right pleural 
cavity, extensive displacement of the mediastinum to the left, depression of the right 
hemidiaphragm, and a light infiltration of the left upper lobe which was suspected to 
be tuberculous. The chest was tapped. The fluid proved to be thick pus, containing 
tubercle bacilli, streptococci, staphylococci, and other organisms, and the air was found 
to be under pressure of plus 3 to 8 centimetres H-O. The initial treatmen t consisted 

* Hedblom' has emphasized the danger of laceration of the pleura and lung that 
exists during anterolateral costectomy for pulmonary tuberculosis, in removing ribs 
that carry these sharp, upward curved projections. 
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in bi-daily aspiration of large quantities of pus and air and in general supportive meas- 
ures. Within four weeks the dyspnoea was greatly relieved and the mediastinum was 
returned to the mid-position (Fig. i) ; but the secondary infection and fever persisted, 
so that open drainage was done. At the same operation, ten centimetres of each of 
ribs n, io and 9 were resected paravertebrally and the rib-free periosteum was painted 
with Zenker’s solution, which constituted the first stage of an Estlander operation to 
de-rib the entire right half of the chest. The paravertebral wound became infected 
slightly from its close proximity to the drainage wound. The operation was well 
borne, nevertheless, so it was decided not to wait for complete healing of the paraver- 
tebral incision but to abandon the usual orderly progression of resection and operate 
the second time at a considerable distance. Consequently, the second stage was per- 
formed twenty-six days after the first and consisted in the resection of four to ten 
centimetres of the posterior extremities of ribs 4 to 1, inclusive, with application of 
Zenker's solution. The wound healed well. But shortly after this, the temperature 
became somewhat elevated, the cough increased, and a rontgenogram (Fig. 2) showed 



Fig. 1. Fig. 2. 

Fig. 1. — Thoracic rontgenogram of a case with secondarily infected, tuberculous empyrema and 
complete collapse of one lung, taken just before the beginning of a graded subperiosteal costectomy 
wherein Zenker’s and formalin solutions were compared for effectiveness in preventing rib regeneration. 

1 'ig. 2.— -Same case, thirty-six days after the establishment of open drainage and the resection 
of the posterior segments of ribs 11 to 9, and ten days after the resection of the posterior segments 
of ribs 4 to 1. The rib-free periosteum was painted with Zenker's solution. Arrows indicate the foci of 
new bone from the first operation. 

a slight increase in the lesion of the left lung. The same rontgenogram was interesting 
from the fact that it gave an exceptionallj r distinct view of the beds of some of the 
resected ribs — due to the persistence of a bridge of ribs (8 to 5) across the middle of 
the hemithorax which held the beds widely out — and that it showed definite traces of 
new bone in the field of the first operation performed thirty-six days previously. The 
infection in the left lung quieted sufficiently to permit the third stage to be performed 
fifty-one days after the second, with removal of the anterolateral segments of the 
upper four ribs ; but this time 10 per cent, solution of formalin was used in place of 
Zenker s solution, according to Meiss’ suggestion. The wound healed per printout . 
And once more the condition of the left lung demanded a long wait. A rontgen-film 
(Fig- 3)1 taken fifty* days after the third stage, showed that the formalin-treated peri- 
osteum was free from appreciable amounts of new bone, while the Zenker’s treated 
periosteum of the first operation (127 days before) had developed incomplete but well- 
defined ribs. The field of the second operation lay too close to the spine to permit clear 
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discernment of the degree of rib regeneration. The fourth operation came the day after 
this examination and the fifth came twenty-seven days later, whereby the remaining 
ribs and portions of ribs were taken out and the periosteum was painted with formalin. 
Figure 4 gives the appearance ten days after the last operation when the chest-wall 
was completely collapsed and the merest slit remained of the empysma cavity. The 
patient’s condition was satisfactory in other respects, also. The cough was absent, the 
temperature normal, the pulse rate only slightly elevated, and the body weight increased 
by four kilograms. The lesion of the left lung seemed about the same as at admission. 
A prolonged period of rest was then indicated, to permit that infection and the one in 
the collapsed empyrema cavity to heal, but the prognosis was fair. 

The results in this case suggest that formalin is much more effective than 
Zenker’s solution. In view of the fact that the collapse of the chest was com- 
plete, both ‘in this and in the other cases treated with Zenker’s solution, it is 
very likely that the ribs which regenerated after the use of that agent were 



Fic. 3. Fig. 4. 

Fig. 3.— Same case, fifty days after the resection of the anterolateral segments of ribs 4 to 1 with 
application of formalin solution (third costectomy). No new bone is visible. Arrows indicate the 
enlarged, fragmentary deposits of bone 127 days after the first operation. 

Fic.. 4- — Same case, five months and five days after the first and ten days after the last (fifth) 
costectomy. Ribs 11 to 1 are absent and the empyiema cavity is totally collapsed. 


fragmentary rather than solid. Although formalin seemed to prevent osteo- 
genesis entirely in the instance cited above, proof has since appeared that 
it permits a slight amount of bone to form. In a case being treated at present 
by cautery pneumectomy, the slough of the thoracic wall from the first burn- 
ing contained tiny spicules of bone along the lines of the periosteal beds which 
had been stripped of ribs and painted with formalin thirty-six days be- 
fore the burning. The partial regeneration that occurs after both agents 
probably accounts for the satisfactory degree of stability of the chest-wall 
that resulted in all of the cases of chronic empyfema. Furthermore, it sug- 
gests that the method of periosteal treatment can be applied to paravertebral 
thoracoplasty for pulmonary tuberculosis without danger of instability of 
the thorax. This will soon be tested, first with Zenker’s solution. 

The solutions were applied as follows. After each, rib was removed, its 

372 



TREATMENT OF PERIOSTEUM IN THORACOPLASTY 

periosteum was sponged free from blood and then wiped throughout with a 
small gauze swab, which had been dipped in the solution and shaken out. 
The periosteum was again sponged dry and painted with a fresh swab ; and 
the process was repeated five or six times. This insured that the rib bed 
received thorough contact with the agent, without much contamination of the 
surrounding tissues. 

Summary. — The discoveries of Head and Meiss are recounted, that bone 
regeneration after subperiosteal costectomy in dogs can be prevented com- 
pletely by application to the periosteum of Zenker’s or formalin solution, 
as well as the suggestions of these authors as to possible clinical applications. 
Personal experience with both agents for this purpose is briefly reported, 
which concerned forty-three clinical cases, including twelve with chronic 
empyxma. It is concluded that, in man, both solutions inhibit the reforma- 
tion of bone markedly but do not prevent it entirely, that formalin is much 
the more effective, and that the use of one. or the other of these chemicals 
is advantageous in certain operations of rib resection. The chief advan- 
tages occur in the treatment of large chronic empyema cavities, because the 
Estlander thoracoplasty can be used in place of the more destructive and 
shock-producing procedure of Schede, the stages of resection can be placed 
as far apart as desired, spurs do not form on the ribs, the chest-wall continues 
to collapse long after the last operation. 
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LONGITUDINAL BONE GROWTH 

THE INFLUENCE OF SYMPATHETIC DEINNERVATION 

By J. Dewey Bisgard, M.D. 
or Chicago, III. 

FROM T1IF. DEPARTMENT OF SURGERY OF UNIVERSITY OF CHICAGO, DIVISION OF ORTHOP.F.DIC SURGERY 

Since disturbances of the normal longitudinal growth of bone frequently 
result in disabling discrepancies in the length of the extremities, they com- 
mand considerable clinical importance. Especially is this true of the lower 
extremities in which a disproportion of more than i l / 2 inches produces a 
limp, a functional scoliosis and ultimately, in a fair proportion of cases, a 
painful traumatic arthritis. 

To be differentiated from this group are the discrepancies resulting from 

(i) congenital deformations; (2) loss of bony substance in comminuted 
fractures and from aseptic and septic necrosis, tumor invasion, etc.; and (3) 
a break in continuity with overlapping of the fragments (traumatic and 
pathological f ractures ) . 

Disturbances in longitudinal bone growth are caused by a large group of 
conditions which alter the normal physiological process of ossification within 
the epiphyseal cartilages, and upon this basis may be grouped into five gen- 
eral classes : 

( 1 ) Complete or partial destruction of an epiphyseal cartilage, may occur 
in such conditions as bone and joint tuberculosis, osteomyelitis, and new 
growths. 

(2) Premature closure by ossification occasionally results from traumatic 
epiphyseal separation, damage at operation, and certain obscure growth dis- 
turbances such as dyschondroplasia. 

(3) Accelerated activity not infrequently obtains in conditions that bring 
about an increased blood supply to this portion of bone such as adjacent 
pyogenic and tuberculous bone and joint infections, neighboring neoplasms 
and arteriovenous aneurisms. Among the more rare and obscure entities 
may be mentioned dyschondroplasia, giantism, and dyspituitarism. 

(4) Irregularities in the rate of growth may occur in portions of the 
same epiphyseal line producing curvatures of contour (valgus or varus 
deformities). A discrepancy in the growth of two parallel bones such as 
the radius and ulna may distort their respective relationships and articular 
extremities. Examples of these phenomena occur with partial destruction of 
the epiphyseal cartilage by infection or trauma and in such conditions as mul- 
tiple cartilaginous exostoses and dyschondroplasia. 

(5) Retarded activity is observed as a result of 'prolonged disuse from 
any cause. It occurs in chronic bone and joint disease, in certain neuro- 
pathical disturbances (notably residual paralysis of anterior poliomyelitis), 
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in congenital lesions (dysclionclroplasia, syphilis) and in certain metabolic 
disturbances (rickets, cretinism). 

In the consideration of treatment of this latter group the possibility of 
devising a method to bring about an acceleration of bone growth in the short 
extremity has led to speculation. Clinical and experimental observations in 
recent years have demonstrated quite conclusively that the interruption of the 
sympathetic innervation of an extremity removes the function of vasoconstric- 
tion and results in at least a temporary vasodilatation. The frequent obser- 
vation of accelerated growth activity in an epiphysis in close proximity to a 
chronic inflammatory process (presumably the result of an increased blood 
supply) led quite naturally to the assumption that sympathetic deinnervation 
might have a similar effect. This deductive reasoning found application in a 
case reported by Harris in November, 1930. He states that two years fol- 
lowing the interruption of the sympathetic nerve supply of the left leg with 
a pre-operative shortening of 1^4 inches as a result of retarded growth from 
residual paralysis of anterior poliomyelitis, there was a reduction in this dis- 
crepancy of three-quarter inches. 

Experimental investigation, however, has failed to corroborate this clini- 
cal observation. Cannon and his co-workers have removed the entire sym- 
pathetic chain on one side of the body of kittens and infant rats (Bacq) and 
have observed no increase. in growth on the sympathectomized side of the 
component structures of the extremities, the bilaterally symmetrical soft tis- 
sues and viscera with the exception of the reproductive organs. Rene Simon 
obtained the same results with rabbits. 

These investigators apparently read the results of their experiments only 
at the conclusion of the growth period, that is, at post-mortem examination. 
To preclude the possibility of a temporary acceleration of bone growth at 
some stage in development, the following experiments were carried out. The 
left lumbar sympathetic ganglia and intervening trunks were removed from 
tour kid goats and semimonthly measurements by X-ray examinations were 
made of both tibia;. 

EXPERIMENTAL OBSERVATIONS 

b.vpcrimcnt I. — Goat 2 (W). Approximate age six weeks; weight 6.0 kilograms. 

Pre-operative X-rays in lateral views of both lower extremities the right tibia 
measured 13.6 centimetres, the left tibia 13.6 centimetres. 

Operation . — April 27, 1931, morphine and ether anaesthesia. With an exposure 
through a mid-line abdominal incision the loops of small intestine and the sigmoid were 
retracted medialward. The posterior parietal peritoneal reflection immediately lateral 
to the sigmoid was incised and the retroperitoneal space entered. By sweeping the 
parietal peritoneum medially with blunt dissection, the left lumbar sympathetic trunk 
and ganglia were exposed. The left lumbar ganglia 2, 3, 4, and 5 and intervening trunks 
were excised and the defect in the parietal peritoneum closed. By entering the retro- 
peritoneal space lateral to the caecum the right lumbar chain was exposed but left undis- 
turbed. This was carried out merely as a control procedure. 

Surface temperature readings of the lower extremities immediately after operation 
verc . left 32.8 C., and right 30.6° C. By palpation this difference was definitelv 
discernible. 


375 



J. DEWEY BISGARD 


This animal was observed for eight months and both tibia: were measured by X-ray 
examination even- two weeks during the first four months and at monthly intervals 
thereafter. The X-ray pictures at the beginning and at the termination of the experiment 



Fig. i. Fig. 2. 

Fig. 1. — Rontgenogram of both tibis of Goat II on day of operation. Both tibia; are of equal length, 

measuring 13.6 centimetres. 

Fig. 2. — Tibia; of same animal represented in Fig. 1, seven and one-half months after a left 
lumbar sympathetic ganglionectomy. Note that they are of equal length. The longitudinal growth 
during this period was 6.5 centimetres in each tibia. 

are represented in Figs. 1 and 2. In Table I the periodic measurements and body weights 
are recorded. 



Body Weight 

Length of Right 

Length of Left 


in 

Tibia (Normal 

Tibia (Sympathecto- 

Date 

Kilograms 

Extremity) in Cms. 

mized Extremity-) in Cms. 

Apr. 27, 1931 . . 

6.0 

13.6 

13.6 

May 10, 1931 . 

58 

14.0 

14.0 

May 25, 1931 . . . 

8.5 

15.0 

14.9 

June 10, 1931 . . . 

11. 0 

15-8 

15.8 

June 27, 1931 . 

14-2 

Ib.2 

16.2 

July 11, 1931 . . 

15.5 

16.6 

16.6 

July 26, 1931 . . 

18.2 

17.2 

17-3 

Aug. 12, 1931 . . . 

19-5 

18.0 

18.0 

Sept. 10, 1931 . . . 

20.0 

18.6 

18.7 

Oct. S, 1931 . . . 

. . „ 21.2 

19.0 

19.0 

Nov. 5, I93i - - - 

22.4 

* 9-7 

19-7 

Dec. 7, 1931 - •• 

23.0 

20.1 

20.1 


Experiments II, III, and IV . — Goat 3. Approximate age six weeks; weight 5 ® 
kilograms. Operation, April 27. 1931. 
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Goat 4. Approximate age six weeks; weight 5-0 kilograms. Operation , April 

29, 1931- , ^ . _ r 

Goat 8. Approximate age six weeks; weight 6.2 kilograms. Operation, May 

4, *931- 

Precisely the same operative procedures and observations as described in Experi- 
ment I were carried out on these three animals and in each instance the interruption of 
the sympathetic innervation was verified by the higher surface temperature readings 
(approximately 2° C.) in the sympathectomized extremities. The weights and measure- 
ments are recorded in condensed form in Table II. 


Table II 



Body Weight 

Length of Right 

Length of Left , 


in 

Tibia (Normal 

Tibia (Sympathecto- 

Date 

Kilograms 

Extremity) in Cms. 

mized Extremity) in Cms. 

Goat 2 




Apr. 27, 1931 

5-8 

13-3 

13-4 

July 23, 1931 

i 6-3 

17.4 

17.4 

Dec. 7 .I 93 I 


19.8 

19.8 

Goat 6 




Apr. 29, 1931 

5-0 

13.2 

13.2 

July 23, 1931 


17.2 

17.2 

Dec. 7, 1931 


20.0 

20.0 

Goat 8 




May 4, 1931 


13-5 

13-5 

July 23, 1931 

15-0 

18.0 

18. X 

Dec. 7, 1931 


20.2 

20.1 


To these experiments the objection can be raised that they were conducted upon 
normal animals and to overcome this objection a parallel experiment to the human cases 
of shortening resulting from infantile paralysis was sought. From Doctor Hudson, of 
the Department of Bacteriology of the University of Chicago, a half-grown monkey with 
open epiphyseal lines and complete symmetrical residual paralysis of both lower extremi- 
ties with contractures from anterior poliomyelitis was obtained. The infrequent occur- 
rence of this distribution of the paralysis in “polio monkeys” limited the experiment to 
this one animal. 

Experiment V. — Monkey No. 519; weight 1.6 kilograms, operation July 17, 1931. 
A left lumbar sympathetic ganglionectomy was carried out with the technic described 
in Experiment I. After operation the left lower extremity was definitely warmer than 
the right. The subsequent measurements of both tibiae are recorded in Table III. 


Monkey No. 519 


Table III 


Body Weight Length of Right Length of Left 

in Tibia (Normal Tibia (Sympathecto- 

Kilograms Extremity) in Cms. mized Extremity) in Cms. 


July 17,1931 1.6 10.2 xo. 2 

Aug. io, 1931 i. 5 10.3 io. 3 

Sept. 14, 1931 10.4 IO 4 

° ct - I 5 > I 93 I — 10.45 10.45 

Nov. 13, 1931 2.0 I0. 5 IO 5 

? ec - I2 > *931 — 10.55 xo.55 

Jan. 14,1932 2.2 10.6 10.6 
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The photograph, Fig. 3, was taken with the animal in motion to record the dragging 
of the paralyzed lower extremities. 


•Jr. I . 


Fig. 3 . — Monkey No. 519. Animal in motion.' Note dragging of both paralyzed 

lower extremities. 

Figs. 4 and 5 represent the X-ray findings at the beginning and termination of the 
experiment. 

Comment . — The effect of sympathetic deinnervation upon longitudinal 
bone growth has been studied in four normal kid goats and in one monkey 


m 


Fig. 4. — Radiogram of tibia: of “polio monkey*' (Fig. 3) taken on the day of operation. Both tibia: 

measured 10.2 centimetres. 

Fig. 5. — Radiographical measurements (same animal in Fig. 4) six months after a left lumbar sym- 
pathetic ganglionectomy. Both tibix show equal longitudinal growth, 0.4 centimetres. 

with complete symmetrical residual paralysis of both lower extremities 
from anterior poliomyelitis. In each instance the left hind leg was deinner- 
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vated of its sympathetic nerve supply and the ri & ht one used for contro1 
measurements. 

The four goats were observed for eight months and during this period 
their weights quadrupled and the tibia on both sides increased in length 
approximately 6.5 centimetres. Semi-monthly measurements by X-ray exami- 
nation, however, have demonstrated that the tibia on the sympathectomized 
sides have at no time evidenced an accelerated rate of growth as compared 
to the normally innervated extremities. 

The “polio monkey” was observed for six months. During this period 
both tibia increased 0.4 centimetres in length and at no time was there evi- 
dence of an acceleration of longitudinal bone growth. 

From the results of this investigation it is reasonable to conclude that 
the longitudinal growth of bone was in no way influenced by the removal of 
its sympathetic nerve supply, either in otherwise normally innervated extremi- 
ties or in the extremity paralyzed as a result of anterior poliomyelitis. Con- 
sequently, there appears to be no experimental evidence to justify the use of 
this operation in the hope of correcting discrepancies in the length of the 
extremities by accelerating delayed longitudinal bone growth. The surgical 
treatment of cases with length asymetry regardless of cause invokes the 
application of one of three principles : (1) Shortening of the long extremity, 
(2) lengthening of the short leg, and (3) complete or partial arrestment of 
growth in the long extremity. 

(1) Jacob Von Heine has been credited with the first surgical attempts to correct 
length disproportions in the lower extremities. In 1840, he reported an operation for 
the shortening of the long leg. With variations in technical details this operation has 
been used considerably and the results, although functionally gratifying, have the obvi- 
ous objectionable feature of shortening the stature of the patient. 

(2) In 1905, Codivilla described a method for lengthening the short extremity and 
reported twenty-two cases with a gain in length varying from three to eight centimetres. 
This method and its modifications in recent years by Putti, Freiberg, Magnuson, 
Ombredanne, Taylor, Fassett, Lambert, Steinman, Hey-Groves, Abbott, Carrel, and 
others involve the principle of distraction of the fragments of the osteotomized femur or 
tibia. The main contributions from these modifications have made it possible to control 
the fragments in alignment and apposition during the period of gradual skeletal distrac- 
tion. Anatomically, the principle of this operation is ideal but it carries with it the 
hazards of an extensive operation and the technical difficulties involved in the post- 
operative lengthening procedure. 

(3) Recently, Phemister reported a method for arrestment of longitudinal bone 
growth by bridging the epiphyseal line with bone grafts. Within a few weeks the 
epiphyseal line becomes obliterated. With a knowledge of the rate and proportion of 
growth from the various epiphyseal lines, it is possible by arresting growth in one or 
more epiphyseal cartilages at the proper time (in respect to age) to retard growth in 
the long extremity sufficiently to give the short one an opportunity to overcome all or 
part of the length discrepancy. This operation affords the advantage of a simple non- 
shocking procedure, but its application is limited to the period of growth. 

Conclusions. — (1) In normal experimental animals longitudinal bone 
growth is not influenced by sympathetic deinnervation. 

379 



j. DEWEY BISGARfi 


(2) Retarded bone growth in a monkey with residual paralysis from 
anterior poliomyelitis was not accelerated by sympathetic deinnervation. 

(3) There is no experimental evidence to justify the use of the operation 
of sympathetic ganglionectomy for the purpose of accelerating bone growth. 

(4) The three tried and proved methods of correction of length discrepan- 
cies of the extremities are: (1) Shortening of the long extremity by osteotomy, 
(2) longitudinal growth arrestment of the long extremity and (3) lengthen- 
ing the short extremity by distraction. 
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INTERSCAPULO-THORACIC AMPUTATION FOR SECONDARILY 
INFECTED TUBERCULOSIS OF SHOULDER 

By Henry NIilch, M.D. 
of New York, N. Y. 

IT.Ol! THE SERVICE OF DE. H. nKEEUSTEIK AT THE HOSPITAL POP. JOH-'T DISEASES 

For the most part the indications for interscapulo-thoracic amputations 
have been extensive injuries or malignant disease about the shoulder- joint. 
In such cases the performance of this huge operation and the sacrifice of the 
whole of the upper extremity has been considered of small import in face of 
the urgent necessity of saving life. In a very small percentage of cases the 
procedure has been employed in the treatment of large benign tumors about 
the upper extremity, as in the case of a large chondroma of the humerus 
reported by Spickers (Journal Med. Soc. of New Jersey, vol. xxii, p. 283, 
i^S). 

Though I have been unable to examine a complete list of all the cases 
heretofore reported, it appears to have been only relatively seldom used, if at 
all, in cases of severe infections involving the shoulder- joint. 

It is, of course, not my intention to advocate the more extensive use of 
this tremendous operation in even’- case of even severe infection about the 
shoulder-joint. Rather, I hope to direct to the attention of others, as it was 
called to my attention, that this operation should be at least considered in 
cases which offer no hope of satis factor} 1 - solution by any of the more conserva- 
tive procedures. In the case herewith presented, no question of malignancy 
arose and the operation was undertaken solely with the purpose of eradicating 
an infection which had persisted for several years and which was rapidly 
leading the patient down hill. It is my belief that in this particular case the 
operation was life-saving and. was amply warranted by the condition of the 
patient, as well as by its successful outcome. 

P. it., male, age thirty-seven, cook; was first seen April 6, 1931, complaining of 
pain, limitation of motion, and numerous sinuses, from all of which pus issued copiously, 
completely encircling the right shoulder-joint. The patient first began to have trouble 
January 18, 1929, when while at work he suffered a severe jerk to his right shoulder, 
and though he immediately complained ox pain, continued at his work. About one week 
later, because the pain was growing progressively worse, he was seen by his family 
physician, who could find nothing to account for his symptoms. Twenty -four hours after 
the onset, however, the condition became so aggravated that the patient, no longer able 
to continue his labors, was confined to bed. Swelling appeared over the anterior region 
over the shoulder- joint, there was a marked increase in local heat, the arm became 
fixed to the side, and attempts at motion of the arm in any direction were extremely 
painful. The patient was treated conservatively for several months, and finally was ad- 
mitted to one of the hospitals in the city, where he remained from June to December, 
1920. A pre-operative diagnosis of osteomyelitis of the shoulder was made, and "four 
major operations and numerous incisions and drainage were performed." Pathological 
material removed during the course of these operations subsequently established the 
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diagnosis of tuberculosis of the shoulder. In December, 1929, he was discharged from 
the hospital with multiple sinuses surrounding the shoulder-joint. In February of 
1930 he was seen at one of the city hospitals and was thence sent to a city tuberculosis 
institution, where he remained from March until November, 1930, undergoing conserva- 
tive treatment. Between the time of his discharge from the last hospital and the time 
of his first visit to me, he was seen and studied for short periods of time in several other 
hospitals, at which he was advised against submitting to any further operations. 

During this time the patient constantly rati an afternoon temperature and had 
such severe pain that he never enjoyed a night’s rest. Within the four months prior 
to his examination by me, he had lost about thirty-five pounds in weight. 

On admission to the Hospital for Joint Diseases in April, 1931, the patient pre- 
sented the appearance of a normally developed, markedly undernourished man, not in 



Fig. i. — I nfected shoulder tuberculosis requiring interscapulo-thoracic amputation. 


severe pain, but obviously chronically ill. His shoulder-joint was surrounded by a 
number of sinuses of varying size, from which a dirty, yellowish-gray pus was dis- 
charging. (Fig. 1.) The arm was atrophic, fixed at the side, and permitted of only 
a few degrees of passive motion. The spleen was enlarged to about two fingers below 
the costal margin. 

Smears from the wound showed many pus cells. Staphylococcus aureus was 
grown on culture. The Wassermann test was negative. The blood count showed 
3,520,000 red blood cells, 70 per cent, hemoglobin, 17,500 white blood cells; 63 per cent, 
ncutrophiles, 10 per cent, cosinophiles, 25 per cent, lymphocytes and 2 per cent, mononu- 
clears, with toxic appearance of polymorphonuclears. The stool examination was nega- 
tive for ova and parasites. The urine showed nothing unusual. The quantitative tuber- 
culin test was strongly positive. The chest was carefully examined by the phthsiologist 
(Doctor Wiener), who found “no evidence of any active clinical pulmonary tuberculosis. 
There is a leathery type of friction sound heard in the axillary region on the right 
side, probably due to old pleurisy. The heart sounds are good and clear. Patient can 
unquestionably stand a general anesthetic.” X-rays of the right shoulder girdle (Fig. 2) 
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were reported by Doctor Pomerantz as showing “tlie shoulder-joint completely obliter- 
ated. The margins of the glenoid fossa show irregular erosion. The scapula below the 
glenoid fossa shows irregular erosion, and cortical bone production. There is some 
osteoplastic bone production about the coracoid process. The head of the humerus is 
extremely atrophic and irregularly eroded. Externally, there is a linear calcification 
probably within the bursa. The neck of the humerus shows active destruction. The 
cortex and the periosteum at the proximal third show fairly symmetrical thickening. 
The soft parts about the shoulder-joint show irregular excavations, probably the site 
of sinuses. Conclusion . — Osteomyelitis of the humerus and scapula, with an old pyar- 
throsis of the shoulder-joint.” 

In discussing the case with the rontgenologist, I was assured that the presence of a 
secondary infection would so change the rontgenographic appearance that the typical 



Vic. 2 . — Skiagraph of infected tuberculous shoulder. 


picture of tuberculosis might be completely unrecognizable. However, in the face of a 
positive pathological report from the hospital where the patient was originally operated 
on, and positive quantitative tuberculosis tests at our own hospital, I felt that I 
was justified in considering this as a case of tuberculosis of the shouldei with secondary 
infection. At first sight, the condition of this patient's right shoulder was so appalling 
that I was at quite a loss to know exactly what to do. Practically every surgeon 
who entered within the walls of the hospital was literally dragged in to see this patient 
and to render an opinion. The opinions received varied in nature from complete conserva- 
tism to radical amputation. On first thought, radical amputation appeared to be somewhat 
too extensive a procedure, and an attempt was made to treat the patient conservatively 
bv immobilizing the arm in a plaster bandage. Subsequently, April j 6, 1931, under 
general anaesthesia an effort was made to gradually abduct the humerus of the shoulder- 
jomt so as to overcome the abduction contracture. In spite of extremely gentle manipu- 
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lation, the shoulder had been abducted a matter of only fifteen degrees, when a soft 
yielding rather than a snap was felt, and it was realized that a fracture of the humerus 
had been produced. This was subsequently confirmed by X-rays. Hesitancy at per- 
forming an interscapulo-thoracic amputation was now completely dissipated, and the 
problem was put squarely before the patient and his family for decision. They were 
apparently less timid of the outcome and eagerly, indeed joyously, embraced, even at the 
risk of death, the opportunity of being relieved of an extremity that had been completely 
useless, as well as a source of constant pain, during a period of two and one-half years. 

April 21, preliminary to operation, 600 cubic centimetres of whole blood were 
transfused by the Unger method, and on the following day a typical interscapulo-thoracic 
amputation was performed with the kindly and invaluable assistance of Dr. Harold Neu- 
hoff, who had originally advised this procedure. 

A four-inch incision was made along the middle of the right clavicle and the 

clavicle was exposed subperiosteally. A Gigli saw was passed subperiosteally, and the 

clavicle divided at the junction of its middle and inner thirds. The outer portion of the 
clavicle was now widely retracted outward, the subclavian vessels and brachial plexus 
exposed, and the subclavian artery doublj- ligated and cut across in its third portion. In 
attempting to ligate the subclavian vein, a small rent developed proximal to the ligature, 
necessitating the further resection of about one inch of the inner fragment of the 
clavicle. The vein was thereupon successfully ligated with No. 3 chromic catgut and 
divided. The three trunks of the brachial plexus were infiltrated with 95 per cent, 
alcohol and were divided with perfect haemostasis. The pectoral muscles were then 
exposed through a racquet incision, which encircled the axilla, and both major and 
minor muscles were cut across. With the division of the pectoral muscles, the upper 
extremity became freely movable. The patient was now turned to the left side and the 

posterior skin flap raised from the skin incision. The trapezius was divided and the 

arm pulled forward, making the elevator scapula; and rhomboid muscles tense. These 
were divided close to their insertion at the scapula, exposing the serratus magnus and 
latissimus dorsi, which were similarly cut across. The extremity now remained attached 
to the body by the omohyoid and the subcutaneous tissues, which were rapidly cut across, 
after tying their vessels. The cut ends of the muscles were sutured to the chest wall 
with interrupted plain catgut sutures and the skin was approximated with several in- 
terrupted silkworm gut sutures, which allowed drainage throughout the entire wound. 
Two rubber dam drains were inserted, one emerging from the lower end of the wound 
and one from the middle of the wound, and a large, dry compression bandage applied. 
During the entire operation, the patient received about 1,100 cubic centimetres of an 
intravenous infusion of glucose 5 per cent, in saline, by the continuous drip method. 
During the whole operation, only a relatively slight amount of blood was lost, because 
of the excellent hsemastosis afforded by preliminary ligation of the vessels. Although 
in very mild shock on leaving the operating room, the patient’s condition was considered 
extremely satisfactory, the pulse being 116, and of good quality. 

Following operation, the patient made a remarkably uneventful recovery. The post- 
operative shock was so completely combated, that on the second post-operative day, the 
patient was anxious to be up and about, but our fears for the integrity of the subclavian 
ligatures prompted us to keep him in bed. On April 24 transfusion of 500 cubic centi- 
metres of whole blood with the Unger method was carried out, more for the purpose of 
giving the patient a good start toward convalescence than because of any specific indica- 
tions. The convalescence was completely uneventful. On the ninth’ day, the patient 
was permitted to sit up in bed, and on the eleventh day was walking about the ward. 
(Fig. 3.) One month later the wound was so far healed that a prosthetic appliance 
could be fitted to the patient. (Fig. 4.) Shortly after applying this apparatus, how- 
ever, several small fistulous tracts reappeared along the line of the incision. In spite 
of their appearance, the patient was discharged seven weeks after operation for ambulant 
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treatment. These sinuses were lined by white gelatinous appearing, unhealthy granula- 
tion tissue, which yielded slowly only to the topical application of caustic silver nitrate. 



Frc. 3 — Tnterscapulo tboi.icic amputation 


Since operation, the patient has been able to pursue his normal existence, free from pain 
and temperature. He has now (February, 1932) returned to somewhat more than his 
original normal weight, despite the loss of the upper extremity. 



The whole upper extremity was sent to the laboratory for examination, and Doctor 
JafTe, the pathologist, subsequently reported: 
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“Gross . — Specimen consists of the whole right upper extremity, including the 
scapula. The arm and portion of the shoulder are swollen. There are a number of sinus 
tracts oozing pus in the arm. On hemi-section of the specimen, large numbers of 
abscess tracts are found between the muscle groups. There is a transverse fracture 
at the junction of the upper and middle thirds of the humerus. The narrow cavity of 
the humerus contains a large amount of haemorrhagic soft material, which was removed 
for section. Part of the specimen was macerated and showed a transverse fracture, as 
described above, with no evidence of healing. There is a slight cortical thickening on 
one surface, but the other surface shows marked cortical atrophy. The entire humerus 
shows atrophy. The articular cartilage of the head of the humerus is destroyed. The 
acromion of the scapula shows an osteomyelitis and the rest of the scapula is extremely 
atrophic. 

“ Microscopical . — Sections show a very extensive necrotizing inflammatory process, 
with some of the sections showing a few giant cells and tubercle-like processes. A careful 
search for tubercle bacilli failed to disclose the presence of any in the tissue sectioned.” 

Though I realize that the limited experience gained by this case does not 
entitle me to speak in general terms of this operation, still I feel that in view 
of the extreme rarity with which this operation is performed, even casual 
observations may be of some value. In the first place, I feel that both 
pre-operative, and, if necessary, post-operative transfusions, as well as in- 
fusion of glucose saline during the course of the operation, are of the utmost 
moment in combating the shock of so extensive an operation. This is con- 
sidered of such value that it is almost of routine nature in all cases of major 
magnitude treated at our hospital. In performing the operation, some have 
advised ligating the vessels after the extremity has been almost completely 
amputated from behind. It is my opinion that preliminary ligation of the 
vessels is* desirable, since it permits of operating in a relatively blood-free 
field and relieves the operator of considerable anxiety. However, as I 
review the steps in the operative technic employed on this patient, I have the 
feeling that a great deal of difficulty might have been avoided had ligation of 
the artery not been attempted directly at the outset. Early in the operation, 
despite the severance of the clavicle, the vessels are approached with some 
difficulty, because of their position in the depths of the wound. If, however, 
after division of the clavicle, the pectoral muscles be cut across, the whole of 
the shoulder girdle can be gently pushed back, disclosing the subclavian 
vessels and the brachial plexus, and rendering their approach for surgical 
treatment much more felicitous. 
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By B. Franklin Btjzby, M.D. 
of Camden, N. J. 

The causes of recurring external dislocations of the patella may be 
divided into three, according to Jones and Lovett: (i) congenital; (2) 
traumatic; and (3) rachitic. Structural or mechanical would be a more 
inclusive term for the latter. (1) Congenital cases are those where the 
patella is small and permanently upwardly, as well as outwardly, displaced. 
(2) Traumatic cases are those where, following one severe, rather crippling 
injury accompanied by a rupture of the quadriceps expansion on the inner 
aspect of the patella and hemarthrosis of the joint, the knee is insecure 
thereafter, especially on extension against resistance, as in descending stairs, 
where the patella suddenly slips beyond the confines of the femoral inter- 
condylar notch, the knee gives way, and the patient falls. (5) Structural 
causes are those wherein the angle of the pull of the quadriceps muscle on 
the ligamentum patellae is increased as in knock-knee; infantile or spastic 
paralysis which causes elongation of the patella'r tendon ; or in general relax- 
ation of the knee as in genu recurvatum. Goldthwaite originally pointed out 
that there is an angle formed at the junction of the quadriceps femoris and 
the patella with the apex inward which tends to become obliterated on con- 
traction of the muscle and is only prohibited from doing so by the prominence 
of the external femoral condyle and by the strength of the quadriceps expan- 
sion mesially, and when these relationships are altered and resistance to this 
pull lessened the patella dislocates externally. 

Of the twelve knees operated upon in this series, six could be considered 
as traumatic, four as structural and two congenital. Nine patients are 
represented. 

The symptoms and findings of the congenital type are somewhat differ- 
ent from the others. Usually it is noticed shortly after the patient begins 
to walk that he falls often with collapse of one or both knees, usually both, 
for the condition is ordinarily bilateral. The patelke are ver)r rudimentary 
and upwardly displaced due to a congenital lengthening of the patellar tendon. 
The tibial tubercle is often laterally displaced, the ligamentum patellae is 
entirely without the intercondylar notch, which structure is often not at all 
developed due to lack of required function, and the patella instead of lying 
flatwise in the coronal plane of the body is in the sagittal plane. As the 
patient grows older and heavier and play puts more demand on the functions 
of the quadriceps, falls become more frequent, so that the patient after 
awhile depends solely on outside support for locomotion. 

In traumatic cases, as before indicated, there is no knock-knee, lack of 
development of the intercondylar notch or external femoral condyle, or elon- 

* Read before the Philadelphia Academy of Surgery, May 2, 1932. 
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gation of the patellar tendon. Instead there is often palpable a longitudinal 
rent in the quadriceps expansion to the inner side of the patella. Especially 
is this true if on first examination there is an effusion in the joint, for in the 
presence of this the rent or defect is visible as a herniation, or palpable, there 
being a localized lack of the usual tense resistance felt in a hydrops of the 

knee. While at rest in extension the patella remains in the intercondylar 

notch but lateral pressure causes it to slide well out over the external con- 
dyle, and, if slowly done, active extension against resistance from a right 
angle with the part over the edge of a table will cause the patella to partially 
or completely dislocate externally, usually with some pain. In recent cases of 
this type there is sharp tenderness on digital pressure over the site of the 

tear. If treated conservatively in the beginning this defect will heal, but 

with the stress of use the scar stretches and symptoms come on later with 
collapse of the part, recurring dislocation and effusion. 

In the structural cases, the physical findings are different from the other 
two types, even though the symptoms may be the same as in the traumatic 
cases. Knock-knees of varying amounts may be present, there may be 
atrophy or lack of development of the external femoral condyle. Genu 
recurvatum or lateral instability of the knee, either paralytic or rachitic, are 
found often in these cases. With the leg at rest in full extension the patella 
is partially externally dislocated, riding on the external condyle or even 
further displaced, and on resisted extension from a right angle the displace- 
ment increases without pain as a rule unless there has been a recent severe 
slipping accompanied by intraarticular damage. ; This type of case is prac- 
tically always accompanied by marked arthritic signs with lipping of the 
joint edge, periarticular crepitation and limitation of motion both in flexion 
and extension and often a chronic synovitis with effusion. The gait of all 
patients with recurring external dislocation of the patella is a peculiarly 
guarded one especially in descending stairs, as in this function lies their 
greatest disability. 

One dislocation of the patella favors another and many times these recur- 
rences occur as often as once a week. With each attack the median patellar 
ligament, which extends from the patella to the iliotibial band, if not torn 
primarily, gradually stretches so that it no longer is of value in resisting the 
angular pull of the quadriceps. When this muscle is not under great ten- 
sion frequent displacements occur without reaction in the knee, but where 
the resistance is greater and the tension of the muscle is great the local 
reactions are more severe and effusions are bound to occur. This probably 
is aided by the fact that the pain accompanying a partial external dislocation 
causes a sudden spasm of the hamstrings and immediate acute flexion of the 
knee with full dislocation of the patella, and with the knee flexed and the 
patella fully externally dislocated the quadriceps becomes a flexor and so 
the resultant trauma is decidedly increased. 

The condition, when congenital, is apparent, but when acquired need 
usually be differentiated only from internal derangements of the knee caused 
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by torn cartilages or loose bodies. The absence of local tenderness over the 
pathognomonic sore spots in cartilage injuries, the severity of the injury and 
the ease with which the lateral displacement of the patella can be accom- 
plished with the knee in relaxed extension or in extension against resistance 
from the flexed position should make the diagnosis easy. The age of onset 
of this condition is usually in children or young adults, the oldest in this 
series being thirty-three and the youngest eight years. Females are said to 
be the more common sufferers and this series bears that out, seven females 
and two males. Knock-knee, while often a common predisposing factor, was 
present in but two of the structural cases, the congenital case and in one 
traumatic case. One traumatic case had definite bow legs. 

Elongation of the patellar tendon was present in the congenital case and 
in one structural case, the boy having spastic hemiplegia from cerebral birth 


injury. 


Age at 

Age at 


Elongation 

Patient 

Congenital 

Sex 

Onset 

Operation 

Knock-knee 

Tendon 

E. M. 

Bilateral 

'Traumatic 

F. 

Congenital 

IX 

Moderate 

Yes 

J. H. 

F. 

30 

37 

None 

No 

E. V. 

F. 

33 

33 

Slight 

No 

M. C. 

F. 

19 

23 

Bow legs 

No 

C. F, 

F. 

29 

30 

None 

No 

E. L. 

Bilateral 

M. 

13 

20 

14 

20 

None 

No 

Structural 

A. M. 
Bilateral 

F. 

1 1 . 

12 

5 r 

Severe 

No 

E. M. 

M. 

18 

19 

None 

Yes 

M. B. 

F. 

8 

9 

Moderate 

No 


Relative to treatment, Steindler aptly puts it by saying that “conservative treat- 
ment is both inadequate and unsatisfactory.” If it must be used, muscle exercises to 
develop the vastus internus, plus either a caliper brace or a knee cage to prevent rota- 
tion of the lower leg, might be theoretically of value. A wedge should be worn on 
the inner side of the shoe both to cause the patient to intoe and to relieve strain on the 
inner structures of the knee. In spite of these measures recurrences do occur. 

Goldthwaite says that of all orthopaedic surgical conditions, operation for recurring 
external dislocation of the patella offers the greatest chance of success. 

Many operations of various types have been devised for the surgical cure of this 
very disabling condition. All have the names of the originators attached but they can 
be divided into two main types, those on the soft parts alone, and those on the bones 
or bones and soft parts together. The latter are by far the more satisfactory. 

Krogius has devised an operation based on the theory that the inner side of the 
quadriceps expansion is weak and stretched, thus permitting the patella to externally 
dislocate. He removes a strip of fascia from the inner side of the patella and inserts 
it in a longitudinal split in the fascia to the outer side and sews up both sides. 

Gallic uses fascia lata in two strips sutured subperiosteallv to the patella and fastened 
under tension to the inner femoral condyle. 
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Robertson and Whitlock use the tendons of the semitendonosis and gracilis respec- 
tively to hold the patella in place by inserting these tendons into the patella or quad- 
riceps tendon. 

Like all tendon or fascial transplants elsewhere the structures utilized tend to 
stretch after a while under the stress of function, and the condition recurs. 

The transplantation of the entire tibial tubercle, with its attached patellar tendon, 
to the inner aspect of the tibia, has been done with success by some writers. 

In cases of severe knock-knee a supracondylar osteotomy is necessary to correct 
the femoral deformity and when this is done the lower fragment with its attached lower 
leg has been rotated inward up to forty-five degrees to increase the prominence of the 
external condyle and thus keep the patella in its groove. This is objectionable because 
of the subsequent severe intoeing that ensues, which can be corrected only by the patient 
voluntarily walking constantly with the hips in a corresponding amount of external 
rotation. 

Albee devised the operation of a linear osteotomy of the external condyle with the 
point of the osteotome directed anteriorallv toward the patellar notch and the insertion 
of a tibial bone graft into the defect after prying the external condyle forward, thus 
permanently making this structure more prominent. 

Goldthwaite ingeniously advises the longitudinal splitting of the patellar tendon 
from the patella to the tibial tubercle, the separation of the outer half and the lacing of 
this behind the inner half and its insertion subperiosteallv on the inner aspect of the 
tibia. This technic was later modified, in that the portion of the tibial tubercle to which 
the tendon was attached was removed with the tendon and inserted as above. This pro- 
cedure insures bony attachment for the outer half of the tendon in its new position. 


Patient 

Date of 
Operation 

Operations Done 

Resulting Function 

Congenital 

E. M. 

May, 1924 

Bilateral osteotomy 

Good 

Traumatic 

J- H. 

Aug., 1928 

Goldthwaite-Gallie 

Goldthwaite and Albee 

Full 

E. V. 

Jan., 1930 

Goldthwaite and Albee 

Full 

M. C. 

May, 1930 

Goldthwaite and Albee 

Full 

C. F. 

June, 1930 

Goldthwaite and Albee 

Full 

E. L. 

Feb., 1927 

Repaired rent and Albee 

Full 


Feb., 1932 

Goldthwaite and Albee 

Undetermined 

Structural 

A. M. 

June, 1927 

Bilateral Albee and Goldthwaite 

Full 

E. M. 

Feb., 1931 

Goldthwaite and Albee 

Full 

M. B. 

Oct., 1925 

Goldthwaite 

Poor. Said to have 



• 

had recurrence. Known 
to have had condition 
in opposite knee 


While this series is not large, certain deductions have been drawn as to 
the relative merits of ‘these procedures. In the one case where the Gold- 
thwaite operation alone was done in the presence of moderate knock-knees 
(M. B.), the result was poor and the patient is said to have had a reoperation. 

In the congenital case where a supracondylar osteotomy, a Goldthwaite 
and a Gallie procedure were all done (E. M.), while there is good function, 
the patellae have not remained anteriorallv where they were post-operatively. 
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In the case where the rent in the torn capsule was repaired and plicated 
and an Albee operation done (E. L.), the patella can be easily manually 
dislocated laterally, even though function is full and there has been no col- 
lapse and falls in the intervening five years. 

On the other hand, where the combined Albee and Goldthwaite procedures 
have been done, as is the case in the remaining eight knees, the patella on 
all motions of the knee remains in its groove and the function in each case 
is full. Therefore, this combined procedure is offered as giving the best 
hope for full function and relief of symptoms. 

The incision which has been used is J-shaped wih the long limb up the 
outer side of the leg and the lower limit of the curved limb extending below 
the tibial tubercle to the inner side of the knee. The Goldthwaite procedure 
is next carried out after mobilizing the patellar tendon on each side and the 
half to be transplanted with its attached tibial tubercle is drawn taut and 
inserted and attached under the periosteum as far mesially on the tibia as 
possible. 

Next, the Albee procedure is undertaken with a broad osteotome and the 
external condyle pried forward. The bone graft to be inserted can be ob- 
tained from the tibia at the site of the transplanted tubercle, or, better still 
in our experience, from the side of the femur just behind the osteotomy 
cut, and it is then forcibly inserted into the prepared space. 

The wound is closed in layers with interrupted sutures and a small rub- 
ber tissue drain is inserted at the osteotomy level, to be removed in forty- 
eight hours. A molded gypsum splint is applied to the whole length of the 
leg and the patient is kept in bed for two weeks. 

When the sutures are removed a walking plaster bandage is applied from 
the groin to above the malleoli, kept from sliding down by adhesive strips 
attached to the leg, the lower ends turned up and incorporated in the plaster 
of Paris. The patient is permitted to walk in this for four or five weeks 
and then it is removed. No forcible motion is permitted and rarely is 
physiotherapy necessary, except, perhaps, massage to the quadriceps. Within 
six months from operation full motion returns to all and in some a much 
shorter interval is necessary. 

There were no operative deaths or infections but the development of a 
hematoma at the osteotomy site proved annoying in a few early cases follow- 
ing which the rubber tissue drain was added to the technic. 

In conclusion, from this small series one might stress a few apparent 
facts : 

(1) Structural defects were present in but 50 per cent, of the twelve 
knees. 

(2) No operations on soft tissue alone held the patella in its groove. 

(3) Ihe combined Goldthwaite and Albee operation has proven most 
satisfactory. 

(4) Surgical treatment offers a safe and reliable cure for a most trouble- 
some disability. 
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Case Reports 

Congenital. — E. M., female, aged eleven years. Noticed by parents that knees col- 
lapsed shortly after learning to walk. Patient’s father, deceased, had the same com- 
plaint. As she got older she became unable to walk without help either by crutches or 
another person. On examination the patella: were about one-third normal size and per- 
manently displaced upward and to the outer side of the leg with the side of the patella in 
the sagittal plane of the body. There was moderate bilateral knock-knee. Operation 
May, 1924. two weeks separating the procedures on either leg. consisted of the Gold- 
thwaitc, supracondylar osteotomy and the Gallie fascial grafts. For five years she intoed 
very much but gradually actively overcame the deformity. No collapse of knees until 
1931, when she married, became pregnant and gained much weight, when, unless she was 
careful, her knees would feel as though they would collapse and for the last two months 
of pregnancy she was kept off her feet to prevent this. After delivery she was rapidly 
brought back to normal weight and her knees now do not collapse. The patella: have 
increased in size to about 60 per cent, normal. Her legs are straight, she has 20 degrees 
of extension right, and 25 degrees of extension left, actively against gravity measured 
from a right angle. She lives an active and comfortable life as a housewife, but the 
patella: have gradually been drawn further laterally. 

Traumatic. — J. H., female, aged thirty-seven years. Trouble began seven years 
before operation with a fall when she struck her knee against a curb. Following this 
the weakness progressed with frequent accompanying falls. Operation August 28, 1928. 
Goldthwaite and Albec combined procedures with the repair of a rent found in the inner 
side of the quadriceps expansion. There was no knock -knee. By January 18, 1929. had 
sixty degrees active and passive motion from full extension. She then tripped and fell 
and broke the opposite ankle, upon recovery from which the affected knee was fully 
restored to normal with the patella remaining in its groove. 

E. V., female, aged thirty-three years. Slipped while walking about an elevated 
platform one week before admission. Slight knock-knee and marked effusion with the 
patella presenting on the lateral aspect of the knee. This had recurred twice within the 
week. Operation January 15, 1930, combined Albee and Goldthwaite procedures. June 
20, 1930, had full, active extension and flexion to ninety degrees, gait normal, comfort- 
able with the patella pointing forward and remaining in its groove. 

M. C., female, aged twenty-three years. Four years before admission while playing 
tennis her knee gave way and patella became laterally dislocated, since which it had 
recurred often on use. There had been a -chronic effusion for a year which was aggra- 
vated on injury. Definite bow legs. Operation Islay 4, 1930, combined Goldthwaite 
and Albee operations. There was full function oil August 19, 1930, with the patella 
remaining in the groove and with the power of extension as strong as in the oppo- 
site leg. 

C. F., female, aged thirty years. Three months before admission while playing on 
the floor with her children with her knees flexed, the affected knee gave way and the 
patella slipped laterally with marked subsequent effusion. Since then, whenever she 
flexed her knee the dislocation would recur, whether bearing weight actively or in flexing 
the knee passively. There was no knock-knee. Operation June 4, 1930, Albec and 
Goldthwaite combined procedures. December 1, 1930, there were no complaints, func- 
tion was full and the patella could not be displaced from its notch. 

E. L., male, aged fourteen years, right knee ; aged twenty years, left knee. No 
knock-knee. In July, 1926, while standing erect, was deliberately pushed in the right 
popliteal space by another boy and his knee gave way. He was immediately unable to 
use the part and there followed a severe effusion. There were many recurrences before 
admission. Operation February 1, 1927. A longitudinal rent five centimetres long of 
the inner capsule was plicated, after excising a rolled-up edge 0.7 centimetre in diameter 
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and three centimetres long which had become cartilaginous. The Albee operation alone 
was then done. There was full motion June 22, 1927. This knee has not collapsed, but 
the patient says it feels weak at times, and although on use the patella remains in its 
notch, when the part is relaxed in extension the patella can be easily displaced laterally 
without pain. While descending stairs in February, 1932, he was pushed by another 
person and his left knee gave way. He was again unable to walk. A severe hemarthro- 
sis followed which was aspirated (200 cubic centimetres) and an elastic support applied, 
and on attempting to walk the knee gave way again accompanied by a second hem- 
arthrosis, less severe. The patella was easily manually dislocated laterally. Operation 
February, 1932, combined Goldthwaite and Albee operation. Walking plaster bandage 
recently removed and patella cannot be manually displaced. Motion of thirty degrees 
from straight and no discomfort. End-result not fully determined. 

Structural. — A. M„ female, aged fifty-one years. Symptoms began at age of twelve 
years, one side by a fall and the other in attempt to kick a football. Severe knock-knees 
with five inches between the malleoli with the condyles together. In the intervening 
period each knee would give way without warning ten or twelve times a year, usually 
in descending stairs. Has worn elastic knee caps and braces without complete relief. 
Lately before admission was house fast because of fear of falls. On admission each 
patella was riding on or outside the external condyle. Against gravity from right-angle 
flexion only thirty degrees active extension was possible in either knee. Passively there 
was full extension on the left, and the right, which had more recently given way, lacked 
fifteen degrees of full passive extension. Passive flexion was possible only ninety degrees 
accompanied by severe intra-articular grating and all signs of localized traumatic 
arthritis with effusion. Operation right, June 13, 1927, and left, June 3. 1927, combined 
Albee and Goldthwaite operations. September 1, 1927, had full function with active 
motion each knee against gravity of ninety degrees to and from full extension. There 
has been no subsequent collapse or symptoms although the patellae may be said to pre- 
sent themselves riding the external condyle although still in the groove. In June, 1928, 
the right internal semilunar cartilage was removed for internal derangement of her 
knee without disturbing the result from the previous operation. 

E. M., male, aged nineteen years. Suffering from left spastic hemiplegia. One year 
before had fallen from some steps, injuring left knee. Knee clicked and grated on 
motion and patella was habitually externally dislocated. The patella was high and the 
tendon long. The legs were straight. Operation February 26, 1931, combined Gold- 
thwaite and Albee operation. Full motion and function in July, 1931. The patella 
remained in the groove at all times but there was slight pain in the knee on descend- 
ing stairs. 

At. B., female, aged nine years. Fell April, 1925, while roller skating, since which 
left knee gives way often, especially when running or roller skating. Painful at first, 
not so lately. Knock-knee, two inches between malleoli with condyles together, and on 
extension of the lower leg against gravity or resistance patella dislocated laterally. 
Operation October 28, 1925, Goldthwaite only. In September, 1926, full motion knee 
and no symptoms referable to operated knee, but opposite patella, without injury, was 
becoming habitually dislocated. While never seen again it is reported that since then 
the patient’s right knee has been operated upon and the left one re-operated upon because 
of a tendency to recurrence of external dislocation of the patella. 
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THE TREATMENT OF MAL-UNION FOLLOWING UNREDUCED 

POTTS’ FRACTURE 

By Lewis Clark Wagner, M.D. 

of New York, N. Y. 

FROM TIIE THIRD SURGICAL DIVISION OF TnE HOSPITAL FOR RUPTURED AND CRIPPLED 

Potts’ fracture is a fracture of the lower end of the fibula with a serious 
injury to the lower tibial articulation, usually a chipping off of the internal 
malleolus or rupture of the internal lateral ligament, associated with a lateral 
dislocation of the foot and ankle. When this type of fracture is improperly 
reduced or treated, serious deformity and changes in the ankle-joint and 
considerable disability follow. This end-result picture is a rare occurrence 
but in clinics like these at the Hospital for Ruptured and Crippled, we see 
several cases a year and, of course, only in adults. The patients complain of 
incessant pain on walking and are dependent on apparatus or crutches to take 
the weight from the affected member. Arthritic changes of traumatic origin 
soon appear and the ankle is considerably swollen, tender and the motions 
are restricted or lost. Pain is often present at the knee-joint due to the 
valgus position of the ankle and the faulty weight-bearing surfaces, thus indi- 
rectly throwing the strain on the internal lateral ligaments of the knee. 

Correct alignment of all joint fractures should always be eagerly sought 
for and one should have no hesitancy in proceeding with open reduction in 
all fractures about the joints, if proper position cannot be secured by closed 
methods. Even in the cases of joint fractures, when perfect alignment is 
secured (Figs, i and 2), there is a tendency in a certain number of cases for 
arthritic symptoms to appear from five to twenty years later. 

The type of open operative treatment for cases of mal-union following 
unreduced Potts’ fracture is one I have developed in our hospital with the 
idea of correcting the vertical and transverse alignment of the angle-joint 
proper, which tends to throw the weight-bearing in its proper normal line. 
It has proven satisfactory as to appearance, relieving the pain and the return 
of motion to the ankle-joint. 

Operative technic . — The leg is prepared in the usual manner and the 
operation is best performed with a tourniquet. The skin and subcutaneous 
tissues about the internal malleolus are divided and the lower end of the 
tibia exposed as shown in Fig. 7 — A, A'. A similar incision is made over the 
external malleolus (B, B') but it is not necessary to expose the lower end of 
the fibula. The old fracture line in the deformed internal malleolus is 
removed with a chisel, taking out a wedge of bone (Fig. 9 — E). A linear 
osteotomy of the lower end of the fibula is performed and the foot is placed 
in marked inversion, until the vertical and transverse alignment of the ankle- 
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* ig. 3. — Photograph of leg 4 ;, showing typical deformity of unreduced Potts’ fracture (left) i r., 
swelling of ankle, valgus deformity and prominence of internal malleolus. 

Fig. 4. — Same as Fig. 3 one vear after operative correction of deformity. Legs art sj mmttrical. 




Fig. 7 . — Shows the skin incision over internal (A and A') and external (11 and I!') 
malleoli needed for operative treatment of unreduced Potts’ fracture. 
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Fig. io. — Shows post-operative result of Fig. 5. Foot placed in plaster in attitude of marked 
inversion. 

Fig. 11. — Shows post-operative result one year after weight-bearing has been permitted. 

Fig, 1 2 . — Lateral view of Fig. 11. 



Fig. 13 Fig. 14. 

Fig. 13. — Shows X-rays of case one year following fracture. (Extreme deformity.) 

Fig. 14. — Shows X-rays o{ Fig. 13 after operative correction. Foot in marked inversion. 



Fig. 15. — Shows X-ravs of Fig. 13 one year after operative correction. 

Fig. 16. — Lateral view of Fig. 15. 

Fig. 1 0 A. — Shows X-rays of Fig. 13 two and one-half years after operative correction, with proper 
weight-bearing line still retained after continuous weight-hearing. Xo arthritic changes. Sympton 
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joint is secured as shown in big. 9 — F. The wedge of bone (Fig. 9 E) is 
reshaped and placed between the separated ends of the fibula (Fig. 9 F) and 


should hold the foot in its new! 



> assumed corrected attitude. A plaster 
dressing is applied with the foot 
in marked inversion. The plaster 
should extend from the toes to the 
knee. 

After treat incut . — At the end of 
six weeks from the date of operation 
a plaster is reapplied with the foot in 
slight inversion and the patient is en- 
couraged to bear weight. Ten weeks 
from the operation a caliper brace 
(Fig. 20) to fit in the shoe and ex- 
tend to the knee is applied. The 
function of the brace is to prevent a 
recurrence of the deformity by re- 
stricting any lateral motion and to 
allow flexion and extension of the 
ankle-joint. Walking is encouraged 
in the corrected attitude and physio- 
therapy is not particularly indicated. 
All support can be usually discarded 
about seven months after operation, 
when all signs of traumatic arthritis 
of the ankle-joint have disappeared. 
Summary. — Fourteen cases have 


been corrected by this method with 

Fig. 20. — Caliper brace inserted in heel pleasing results. 1 he limp is the last 
of IhrIi shoe. symptom to disappear and usually in 

the second year. I have had one complete failure because the brace was not 
used following the removal of plaster, which I now consider as important as 
the operative technic. 
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SUBCUTANEOUS ANGIOMAS OF THE BREAST 

By John G. Menville, M.D. 
and Joseph Colt Bloodgood, M.D. 
of Baltimore, Mb. 

KHOM TUB PATIIOLOOlr.M. J.\llOn\TOHY OF THE DKl'AUTM ES'T OK mmOKUY OF JOHN’S HOPKINS IIOSPITU, AND UNIVERSITY - 

Of approximately 3,000 breast cases collected in the Surgical Patho- 
logical Laboratory of the Johns Hopkins Hospital, the total group of 
angiomas includes eight benign and one malignant cases. Of the eight 
benign cases, seven proved to be hemangiomas and one lymphangioma. Only 
one of the seven hemangiomas was made up of the capillary variety; the 
six remaining cases belong to the cavernous type. The malignant angioma 
proved to be a malignant hemangio-endothelioma. 
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Fig. 1. 


Fig. 1. — P. N„ 36958. a white female, sixty-two years of age, who. five months previously, acci- 
dentally discovered a painless mass in her left breast, which had steadily increased in size. The left 
breast was slightly larger than the right. There was a suggested retraction of the nipple. In the upper, 
outer quadrant of the left breast there was a hard, irregular elastic mass, nine by five centimetres, which 
was attached to the overlying skin. Two pea-sized glands were felt in the left axilla. A diagnosis of 
sarcoma was made and a radical amputation of the left lneast was performed. Two years later a 
symptomless mass appeared in the right breast together with tumefaction in the right axilla. Opera- 
n’ 1 ' • excis ' on °f both masses was performed. Result. -The patient was well three years later. 

IMaijuosis . — The breast tissue from both operations proved to be that of benign capillary hemangioma 
ot the breast. Note. — The tissue photographed was taken from the second operation. 

Fig. 2. — P. N., 16380, a colored male, six weeks of age, who presented a congenital, ovoid, color- 
less. cystic mass in his left breast. Operation . — The mass was excised. Result . — The result is not 
known. The microscopical picture reveals a section of a dilated and cystic lymph space. The contents, 
consisting of a fine, pink-staining mesh-work, is typical of coagulated lymph. The lining of the cavity 
c i > F 1 f m sed_ of partially desquamated and faintly visible, flattened, endothelial cells. The wall consists 
ot fibrous tissue and is only faintly distinguished from the surrounding fibrous stroma. The stroma 
Piesents a slight round-cell infiltration. Diaanosis .- — Lymphangioma (benign) of breast. 

Hie term angioma implies a growth of newly formed blood- and lymph- 
vessels and includes the two classes: hemangioma and lymphangioma. For 
practical purposes both are subdivided into capillary (telangiectatic) and 
cavernous, although any gradation between these two extremes may occur. 
These lesions occur so infrequently in the breast that a more complete classi- 
fication is insignificant. 

Capillary (telangiectatic) hemangiomas are considered by Ribbert 1 to 
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arise from isolated segments of a vessel wall and to extend by a prolifera- 
tion of new vessels. Ewing" believes that the logical explanation lies in a 
developmental anomaly found in vascular segments, which have retained 
their embryonal elements. Mallory - * believes that many of them are con- 
genital and that the growth rate is rapid. 

The cavernous hemangioma may be attributed to a weakening of the 
muscular and elastic coats lining the vessels. Rindfieisch and Borst 4 stress 
the retraction of the fibroccllular growth in and around the vessel wall 
causing a shortening of the vessel and a dilatation of its lumen. 

A certain percentage of the angiomas appear in the epidermis, but in 

the present study, they are classed as 
skin lesions and are not considered as 
angiomas of the breast. Subcutaneous 
lesions having no connection with the 
epidermis are the only tumors con- 
sidered in this paper. 

From a clinical standpoint the rec- 
ognition of angiomas has been difficult. 
This is particularly true in regards to 
the diagnosis of malignancy and benig- 
nancy. In the present series two (Path. 
No. 43645 and Path. No. 36958) of the 
seven benign hemangiomas were diag- 



nosed clinicallv as 


being 


malignant. 


Path. No. 3695S (Fig. 1) represents a 
capillary hemangioma which grew 
slowly for one and a half years and 
from the presenting signs and symp- 
toms was diagnosed as a sarcoma. The 
corresponding breast in this case was 
subjected to a radical amputation. Path. 
No. 43645 represents a cavernous hem- 
angioma which was diagnosed clin- 
ically as a malignant growth and the 
breast amputated as a result. (See 
Figs. 1 and 2.) 

The one lymphangioma (Path. No. 16380, Fig. 2) in the present series, 
occurred as a congenital growth in a colored male child. This mass was 
removed when the child was only six weeks of age. 

The malignant hemangio-endothelioma is represented by Path. No. 18844- 
(Fig. 3.) This tumor was diagnosed clinically as a malignant growth but 
both the clinical and microscopical opinions varied from sarcoma to medullary 
carcinoma. However, the microscopical picture being more typical of malig- 
nant hemangio-endothelioma than any other type of breast pathology, the 
tumor was classed as a malignant angioma. 
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Fig. 3. — 1 \ N., 18844. a female, fifty-three 
years of ape, who complained of a slowly enlarg- 
ing tumor in her breast. Examination revealed a 
cystic tumor in the lower-outer quadrant of her 

breast and - <•':«'•» of t) )c axillary- 

glands on ■ tc. Operation. — 

A radical . ■ . ,;t was performed 

February 2, 1916. Result . — The patient died in 
1926. The microphotograph represents a section 
of a cyst-wall and a small portion of the cy.t 
lumen. The multiplicity and variation in the sire 
of the hypcrchromatic nuclei loosely situated in 
their cytoplasmic bed indicate a liigh type of 
malignancy. However, in spite of this malignant 
appearance, the patient lived ten years post-opera- 
tivelv. The nuclei are more characteristic of 
malignant endothelial cells than of any other type. 
A part of the cystic lumen is shown filled with 
red Wood-cells and an occasional desquamated en- 
dothelial cell. Diagnosis. — Hemangio-endothelioma 
(malignant) of the breast. 


SUBCUTANEOUS ANGIOMAS OF BREAST 


A correct estimate; of the age incidence and duration of growth is im- 
possible in this series. Although the majority of the tumors are found in 
middle-aged and old individuals the young and very young were almost 
equally represented. 

A small number of cases and the incomplete data on them necessitate 
the incorporation of typical angiomas in general, in so far as they fit in 
with the cases studied, in order to furnish a complete and thorough descrip- 
tion of angiomas of the breast. However, specific illustrations and out- 
standing points of the present series of breast angiomas will be stressed. 

Table I 

Subcutaneous Angiomas of the Breast 

Path. No. 43745. — Female, aged thirty-one years. Operation. — July 30, 1928, excision 
of nodule. Result. — Lost. Microscopical Examination. — Cavernous cyst, endothelial 
lining, blood contents. 

Path. No. 43645. — Colored female, aged twenty-one years; malignant tumor in right 
breast. Operation. — July 12, 1928, amputation of breast. Result. — Lost. Microscopical 
Examination. — Cavernous cyst, endothelial lining, blood contents. 

Path. No. 40926. — Female, aged sixty-four years; benign adenoma tumor of right 
breast and right lower quadrant of twenty-four years’ duration. Operation. — October 4, 
1928, excision of tumor. Result. — Lost. Microscopical Examination. — Cavernous cysts, 
invaginated and endothelial lining, blood contents. 

Path. No. 40312. — Female. Operation. — March, 1928, excision of tumor. Result. — 
November 12, 1929, well. Microscopical Examination. — Cavernous cyst, invaginated 
endothelial tissue and calcification. 

Path. No. 38778. — Female. Microscopical Examination. Cavernous cyst, organiza- 
tion by fibrous (fibro-adenoma associated) ; blood contents. 

Path. No. 36958. — White female, aged sixty-two years; malignant sarcoma of upper, 
outer quadrant of one and one-half years’ duration. Symptoms. — Gradual growth tumor. 
Operation. — July 25, 1925, radical amputation of breast. Result. — Lost. Microscopical 
Examination. — Multiple capillary spaces, endothelial lining, blood contents. 

Path. No. 36958. — White female, aged thirty-five years ; gradual growth tumor of 
two years’ duration. Operation. — July 24, 1922, excision of tumor. Result. — Lost. 
Microscopical Examination. — Cavernous cyst, endothelial lining, blood contents. 

Path. No. 18844.* — Female, aged fifty-three j'ears ; malignant cyst ( ? ) of lower outer 
quadrant. Symptoms. — Slow growth tumor ; slight enlargement of axillary glands. 
Operation. — February 2, 1916, radical amputation of breast. Result. — Dead, 1926? Micro- 
scopical Examination. — Cavernous cysts, malignant endothelial lining, blood contents. 

Path. No. 16380.1 — Colored male, aged six weeks; benign cyst in left breast of six 
weeks’ duration. Symptoms. — Congenital, ovoid, cystic tumor. Operation. — October 1, 
1914, excision of tumor. Result. — Lost. Microscopical Examination. — Cavernous cyst, 
endothelial lining, coagulated lymph contents. 

* Indicates a malignant-hemangio-endothelioma. 

t Indicates a lymphangioma. 

Hemangioma . — The simple, capillary (telangiectatic) hemangioma is 
represented by hypertrophy and hyperplasia of the endothelium of capillaries 
and veins which has probably arisen from the stimulation of an embryonic 
test lying in the wall of a vessel. The cavernous type in all probability 
lepresents a regressive phase resulting from the loss of tone and structure 
of the vessel wall. The weakness of the vessel walls may be the result of 
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a congenital defect. The dilatation is characterized by a thinning of the 
vessel wall and a decrease in the intercellular stroma. Growth takes place 
by the budding of new vessels in the periphery of the lesions and usually 
begins as a simple or capillary form before merging into a cavernous variety. 

Clinical Features. — Clinically, unless angiomas are sufficiently close to 
the skin to give a discoloration and an irregular, fluctuating, compressible 
mass, the diagnosis is difficult. There is no characteristic age distribution 
nor is there any sex limitation. In spite of the fact that the average age 
in the present series is 37.7 years, the tumors usually appear at an earlier 
age and progress very slowly. Cavernous angiomas are as a rule single but, 
as Esmarch - ' has already shown, they may be multiple. The tumor may be 
circumscribed, and, in the regressive form, is encapsulated. Of angiomas 
in general it may be said that the association of these tumors with an 
afferent and efferent vessel may lead to a fluctuation in the size of the tumor. 
This phenomenon is sometimes noted during the periods of gestation and 
menstruation. In cases where angiomas anastomose with large arteries and 
veins it is possible for a rupture to produce fatal luemorrhage. Heman- 
giomas may undergo regressive change together with ultimate fibrosis and 
calcification. Path. No. 40312. (Fig. 4.) This change may occur spon- 
taneously or may follow irradiation treatment The three most dreaded 
complications arc rupture, infection, and malignant change. 

The great majority of hemangiomas arc benign, but in some cases malig- 
nancy does occur. For this reason one should always regard a hemangioma 
with suspicion until proved benign. A case of mestastasizing cellular heman- 
gioma of the breast has been reported by Borrmann 0 in which the tumor 
recurred repeatedly after operation and finally proved fatal by metastasis to 
the lungs. Onsy," in a report of rare pathological tumors, demonstrated an 
angiosarcoma of the breast. Ewing 2 observed an angioma of the left breast 
with metastasis to the lungs. Schmidt s reported on eleven cases of angio- 
sarcoma in 1887. 

The hemangio-endothelioma of the present series, Path. No. 18S44 (Fig. 
3). occurred in a fifty-three-year-old woman who presented a slowly growing 
cystic tumor accompanied by axillary gland enlargement. After a radical 
amputation of the breast the patient lived for approximately ten years. In 
spite of the enlarged glands no microscopical sections or any other clinical 
evidence of metastasis was found in the laboratory. 

Gross Pathology . — The capillary (telangiectatic) varietv exhibits a soft 
mass composed of small dilated capillaries and venules which, on section, are 
found to contain blood. The fibrous septa arc prominent and offer a good 
stromal support for the vessels. The cavernous type presents a larger, more 
circumscribed growth composed of distended cyst-like structures which are 
interrelated and which are connected with an afferent and an efferent vessel. 
Section reveals a spongy mass composed of blood-filled sinuses separated 
by thin connective-tissue septa. A break in the lining or a weakening of the 
septa will produce very large dilatations. 
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( jcc annually the presence of organization is found in the content.** of the 
angiomas and if it has been present for a long time deposition of calcium 
salts may also be noted. (Fig. 4.) 

The gross specimen of the malignant hemangioma. Path. Xo. 18844 fFig. 
3 A and H » presented a bloody mass of necrotic tissue which was unidentified 
as any typical pathological growth. 

Microscopical Pathology . — The presence of numerous small blood-ves.-els 
lined with endothelial nuclei and usually filled with blood is the typical 
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picture of capillary f telangiectatic) hemangioma. Path. X'o. 36958. f Fig. 

ihe lining is usually intact and the nuclei, which are seldom reduplicated, 
lake on a dark chromatic appearance. The surrounding stroma, which is 
usually well developed, mav or mav not possess a h/mphocvtic infiltration, 
i nese tumors most frequently invade fat and fibrous tissue. When not 
connected with the general circulation the angiomas form concentric vascular 
whorls which frequently thrombose. The thrombi are followed by organiza- 
tion with fibrosis and calcification. 
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The cavernous type, Path. No. 40926 (Fig. 5) presents a varied appear- 
ance. The dilated blood spaces are lined with more elongated endothelial 
nuclei than those seen in the capillary form. These nuclei have a tendency 
to duplicate themselves. The lining is seldom regular. It is either broken 
through and leads to another blood space or the lining is invaginated by 
fibrous stalks which often bisect the blood caverns. The cavernous type is 
usually filled with blood. The stroma is sparse, being composed of loose, 
fibrous connective tissue with occasional nerves and blood-vessels. Near 
the periphery of the lesion there is sometimes found a budding of new 
vessels which simulate the capillary (telangiectatic) hemangiomas. They 
represent the growing portion of the tumor, and, unless regression takes 
place they will in time dilate into the cavernous form. Encapsulation of 
these vascular spaces is seen in the latter part of the disease when organiza- 
tion and retraction take place. Occlusion of the lumen, often produced by 
injury to the vessel wall, prevents the circulating blood from passing through 
the angiomatous beds and as a result these beds have a tendency to form a 
concentric mass. Invasion hv fibroblasts with the deposition of collagen is 
frequently noted and when organization begins it usually continues to the 
ultimate stage of calcium deposition. Angiomas are occasionally complicated 
by infection and haemorrhage, but rarely by malignant change. 

The microscopical section of the malignant angioma in this series shows 
typical multi-layered, hyperchromatic, endothelial nuclei lining blood-filled 
cavities. The nuclei contain an abundance of mitotic figures. (Fig. 3B.) 
It may be argued that this tumor developed from a haemorrhagic medullar)' 
carcinoma. Such a view is not supported by the multitude of medullary 
carcinomas in the laboratory. 

Lymphangioma . — These tumors arise from lymph vessels and may be the 
result of a blockage of the afferent lymph vessels producing a stasis and a 
damming in the lacteals and lymph channels with ultimately the production 
of dilatation and tumefaction. I-Iowcver. they may also be the result of a 
congenital weakness in the vessel wall and may grow from the stimulation 
of embryonic rests. The only case collected in this series occurred as a 
congenital lesion in a Negro boy. (Fig. 2., I Clinically, these tumors present 
a picture similar to hemangiomas. Regardless of their proximity to the 
skin, the tumors are colorless. With the exception of complications, which 
are rare, the growths are symptomless and are noted only when tumefaction 
has proceeded to the point of detection. With few exceptions these growths 
are found subcutaneously and, in time, produce a tumefaction which is visible 
externally. Lymphangiomas of large dimensions have been described by 
Wegner 9 and Pinner. 10 

Grossly, these tumors, which are comprised mainly of the cavernous type, 
present a grayish-white, translucent, lobulated, cystic mass, which, on sec- 
tion, often shows a spongy tissue containing grayish-white (lymph) fluid. 

Microscopical Pathology . — The cavernous type of lymphangioma is seen 
in the great majority of cases. Rarely does one see the simple or capillary 
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(lacteal) form. The cavernous type, Path. No. 16380 (Fig. 2) is char- 
acterized by cystic dilatations filled, for the most part, with coagulated lymph 
and occasionally with the addition of red blood-corpuscles. The lining varies 
slightly from an oval to a flattened endothelial cell, which is sometimes 
reduplicated. The lining is very delicate and is occasionally invaginated 
into the lumen by a connective-tissue stalk. The stroma is composed of 
fibrous connective tissue which varies in density and which frequently con- 
tains a lymphocytic infiltration in its bed. This infiltration is greater than 
the corresponding type frequently found in hemangiomas. 

The occurrence of both lymphangioma and hemangioma in a single tumor 
is not infrequently seen. 

Discussion . — The angiomas of the breast present an interesting though 
infrequent group of breast tumor. They are at times difficult to diagnose 
clinically and when once diagnosed they may be even more difficult to treat. 
The lesions are usually found in middle-aged individuals as slowly growing, 
semi-fluctuating, subcutaneous tumors. Although the present series shows 
malignancy in 11 per cent, of the cases, many lesions are incorrectly 
diagnosed as such, Path. No. 43645 and Path. No. 36958, and unnecessary 
mutilating operations performed. However, since malignancy does occur 
this possibility should always be considered. Hemangiomas are particularly 
dangerous, not only in regards to malignant change, but also because of the 
constant possibility of fatal hemorrhage. 

A correct diagnosis of angiomas is essential, for the treatment depends 
on this clinical verdict. The presence of a circumscribed, irregular, spongy 
and cystic mass arising in the subcutaneous tissues of the breast, especially 
having a history of long duration, should always arouse the suspicion of 
angioma. However, an opinion should not be formulated until the procedure 
of a complete history, inspection and palpation has been carried out. The 
aid of transillumination, (Cutler 11 ) as in all breast lesions should be used. 
However, its use has to be accepted with reservations, for no work has been 
done on the differentiation between angiomas and chronic cystic mastitis. 
The cases in the present study were seen before the work of Cutler was 
published. 


Blue-domed cysts, especially when occurring as a part of so-called chronic 
cystic mastitis, may frequently be mistaken for angiomas.* When transil- 
luminated the cysts are clear and should be less opaque than the blood-filled 


angiomas. The abov e statement is based upon the fact that in general, blood- 

Blue-domed cysts transilluminate clear. Hemangioma transilluminates dark. 
Lymphangioma clear. Neither as clear as the blue-domed cyst or as dark as the 
hemangioma. At exploration the blue-domed cyst is even a more definite gross patho- 
ogical picture than the encapsulated adenoma. The blue dome is exposed as the 
operator uses the knife slowly and moves it from side to side as he proceeds beneath 
■\yi su ' :)Cutaneous f at > °r after passing through breast tissue, or beneath the breast itself, 
en the cyst is nicked, the blue color disappears, the contents are clear or cloudy, 

never bloody; the wall is smooth. ' 
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filled cysts can be distinguished from clear-fluid cysts for in the former an 
opaque shadow is cast while in the latter the cyst transilluminates clear. The 
presence of large cystic masses casting a dark shadow on transillumination 
should he treated with suspicion, for such cases are difficult to diagnose 
clinically. Although the majority of malignant hemangiomas of the breast 
reported in the literature showed evidence of metastasis, the case in the 
present series (Fig. 3A and B) lived for ten years after operation with no 
available evidence of metastasis. 

Because shadows are cast by the transilluminalion of hemangiomas, in- 
tracystic papilloma, and chronic cystic mastitis, the diagnosis in these con- 
ditions should he guided principally by the clinical picture. In contrast 
to the angiomas already described, chronic cystic mastitis usually presents 
a diffuse shotty breast. In some cases, and especially in the presence of 
papillomatous cysts, the picture is characterized by clearly outlined, definite, 
hard nodules which have a history of shorter duration and which occur 
deeper in the subcutaneous tissues of the breast. Another important clinical 
feature is the one popularized by Bloodgood, 12 i.c., the history of a dis- 
appearing tumor in chronic cystic mastitis. Finney 13 believes that the out- 
standing points of difference between angiomas of the breast and chronic 
cystic mastitis are the rarity of the spongy, cystic angiomas as compared 
to the frequent occurrence of chronic cystic mastitis with its firm and local- 
ized nodules. 

Treatment . — The treatment of angiomas in the past has been extremely 
varied. The scientific advancements following in the wake of surgery have 
been slowly progressive and have to date culminated in a more satisfactory 
form of treatment. 

In 1833, Macilwain 14 reported successful results following the injection 
of pieces of thread. This was followed by the introduction of chemical 
substances and Giraldes, 15 in 1S54, working with perchloride of iron, was 
probably the first to report successful results. The chemicals used by the 
early authors include iodine, phenol and potassium iodide. Recently, interest 
in chemical therapy has been revived, to a certain extent, by the populariza- 
tion of salicylates, sugars, quinine, and urethane, etc., in the treatment of 
varicose veins. Heat and pressure were also popular methods of collapsing 
and sealing the walls of angiomatous areas. Wyeth, U! in 1902, introduced 
the method of injecting boiling water into the tumor areas. Because of the 
pain, discomfort and general poor results suffered from the above methods 
they have gradually fallen into disuse. 

Good results have been reported with the use of electrolysis and carbon 
dioxide, hut they are inferior to those produced by irradition. 

The susceptibility of angiomas to radium therapy and the good results 
obtained by its use have justified its recommendation as a most conservative 
though efficient form of therapy. MacKee 17 advises soft beta rays in all 
lesions which are not deeper than two to three centimetres, but prefers 
radium to X-ray in the treatment of cavernous angiomas. In his treatment 
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lie advocates flat applicators screened with i/io to i millimetre of aluminum 
with a dose just a little less than the amount required for a first-degree 
reaction. The treatment may be repeated every three or four weeks depend- 
ing on the size and depth of the lesion. Although MacKee prefers beta 
rays in treating lymphangiomas, he has not obtained very good results in 
the treatment of these tumors. Among the recent reports of radium therapy 
on angiomas are those of Coliez ls and Simpson. 19 

The small, localized angioma may be safely excised but the possibility of 
cutting down on a vascular, infiltrating tumor is always present. On the 
other hand, the larger and more diffuse lesion, which is usually a cavernous 
hemangioma, should never, by choice, be excised, for this tumor is usually 
very vascular and, because of its growth, perfect hemostasis is, at times, 
impossible. Although Light 20 has reported successful treatment of a cavern- 
ous hemangioma by the injection method and that injections should be used 
only in certain types, the author believes that the effects of radium therapy 
justify its recommendation. However, if excision is insisted upon, irradia- 
tion should be used pre-operativelv, for the shrinkage it produces lessens the 
possibility of haemorrhage. 

In cases where the diagnosis of angioma is strongly suspected, irradiation 
should be used, but with the knowledge that poor or slow results should be 
followed by more radical treatment. In such conditions exploration with 
biopsy and frozen section diagnosis should always be resorted to. 

CONCLUSIONS 

(1) Angiomas of the breast are rare. A total of nine cases were found 
in a collection of approximately 3,000 breast tumors. 

(2) There are two types of angiomas in the breast, namely: hemangioma 
and lymphangioma. The angiomas are subdivided into the capillary and 
cavernous types. 

(3) The exact etiology is unknown. 

(4) There is no characteristic age incidence. 

( 5 ) The lesions may be congenital. Their symptoms are usually of 
long duration. 

(6) Angiomas may occur in the male as well as the female breast. 

(/) Malignancy occurs in 11 per cent, of the cases and is of the 
hemangio- endothelial variety. The one case in the present study showed no 
metastasis and lived ten years post-operatively. 

(8) A correct diagnosis is essential. 

(9) Irradiation with certain reservations should be the first treatment 

instituted. , 

SUPPLEMENTARY NOTES BY DOCTOR JOSEPH C. BLOODGOOD 

Doctor Menville has asked me to write a note on this study of a rare type of 
benign breast tumor. Doctor Menville is the first to collect the hem- and lymph- 
angiomas of the breast among the cases recorded in the laboratory and presents for 
the first time in American literature a thorough and comprehensive study of the actual 
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relative positions of these angiomas among a large group of breast cases which have 
been collected in one surgical clinic since 1892. 

The importance of such studies of benign conditions of the breast is greater today 
than ever before. In the days when Velpeau wrote his hook on the breast (1840), 
the diagnosis could he made clinically and confirmed by the gross pathology and the 
result, which in Velpeau’s time was always fatal in malignant tumors. Now and then, 
as recorded by Billroth of Vienna, a so-called serocvstic sarcoma of Brodie would live 
for many years after the complete removal of the breast and tumor. Very few stu- 
dents of breast lesions realize that Velpeau wrote his book before the microscope and 
in his introduction to the second and third editions calls attention to the errors of the 
microscope in diagnosing malignancy of breast lesions. We now know that it was 
not the fault of the microscope, hut the early microscopic pathologists could not com- 
pete with Velpeau’s clinical and gross pathological experience. William H. Welch, 
in a conversation with 111c some years ago, found the same to be a fact when he 
travelled through our great Western cities. The surgeons were very much like Velpeau, 
men of large clinical and gross pathological experience. Their pathologists were still 
young and inexperienced, and when Welch was called upon to settle differences of 
opinion, he usually found the microscopic pathologist in error. 

When Halsted came to Johns Hopkins in 1889 he. ranked highest among the 
gross pathologists in the world. The records of the Surgical Pathological Laboratory 
of his department of surgery prove this. On but a very few occasions did Halsted 
diagnose benignancy in a breast lesion from the naked eve appearance which later, 
on microscopic appearance proved to he malignant, and this diagnosis of malignancy was 
confirmed by the subsequent death of the patient from cancer. I remember distinctly 
the first case. It was a smooth-walled cyst containing blood; cancer could not be 
seen in the wall of the cyst ; yet, later, the microscope showed it. Halsted first 
removed the cyst only ; after the microscopic study he performed the complete opera- 
tion ; the highest axillary glands were involved. The patient died of cancer. 

Wc learned for the first time then that smooth-walled cysts filled with blood are 
malignant. Nevertheless it would be wise always to make a frozen section of the wall. 
I could imagine an organized hematoma to appear as a smooth-walled blood cyst, and 
some of the cases reported by Doctor Mcnvillc arc described as cysts containing blood. 
For this reason a benign hemangioma may have the gross pathology of a blood cyst. 
It has been my misfortune not to have seen one so far. If the cyst contains a papilloma, 
the hemorrhagic contents is no longer diagnostic of malignancy. I have recently, in 
the American Journal of Cancer (vol. xvi, pp. 103-176, January 1932), and ten years 
ago in the Archives of Surgery (November, 1921, vol. iii, pp. 445-542; Reprint 99) 
reported on border-line breast tumors which have accumulated, from all sources, in the 
laboratory during all these years. Most of the early cases were explored by Doctor 
Halsted himself. He examined them most critically with the naked eye and removed 
locally. They were all examples of non-cncapsulated adenoma, or zones of chronic 
cystic mastitis. Ultimately they were diagnosed microscopically as adenocarcinoma, 
malignant adenoma, or suspicious of malignancy, and usually within a few days or two 
weeks the complete operation for cancer was performed. A larger number of cases 
of this type were received from outside sources. Practically all of these patients have 
been followed for five or more years after operation. Many are living today. In not 
a single instance did signs of malignancy develop before death, usually of other causes, 
or among those living today. Doctor Halsted’s acuteness in the recognition of malignant 
breast tumors by the naked-eye appearance is most dramatically shown in these 
observations. It is important to remember that during Doctor Halsted’s activities 
up to 1915 the great majority of breast tumors were malignant and, with few excep- 
tions, recognized as such clinically, all of them very distinctly in the gross. 
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Since 1915 we have required a frozen section with increasing frequency to dif- 
ferentiate the benign from the malignant. 

This is due to the fact that perhaps the most common pathological condition 
occurring in the female breast is chronic cystic mastitis. This bilateral disease of the 
breast may be present without any clinical evidence. The clinical evidence — pain, 
tenderness, discharge from one or both nipples, single or multiple lumps in one or both 
breasts — may be present a month or two and then disappear forever or to return in a 
'certain per cent, of the cases. For this reason the longer a woman waits after observing 
anything unusual in one or both breasts, the less the likelihood of finding chronic cystic 
mastitis. In the first ten years of Halsted’s clinic, up to 1900, 80 per cent, of the 
women who entered the clinic because of some trouble in the breast were found to 
have cancer, and among the 20 per cent, with benign lesions only a small number 
belonged to the type of chronic cystic mastitis. 

In that decade, which ended thirty years ago, in less than 1 per cent, of the 
women whose records we still have were not operated on, because clinically the con- 
dition was benign and the surgeon for some reason postponed operation during which 
time the palpable tumor disappeared. 

Coincident with the education of women in regard to the danger of delay when 
anything unusual is observed in one or both breasts, there has been a tremendous change 
in the relative frequency of benign and of malignant tumors of the type of the benign 
tumor, and a great increase in the number of benign conditions for which, surgeons 
are learning, operation is not indicated nor necessary. The largest number of cases 
in this latter group are chronic cystic mastitis. 

We need more studies similar to this one of Doctor Menville’s of the rarer benign 
lesions of the breast and especially of their microscopic appearances. It is essential 
that there should be a follow-up, and the most valuable cases are those in which 
more than five years have passed since the operation and the result is known irrespec- 
tive of the extent of the operation. In the list of cases reported by Doctor Menville 
the unfortunate thing is that in the majority of cases the patient has been lost track 
of. It is to be noted, however, that in the Surgical Pathological Laboratory of the 
Johns Hopkins Hospital a large number of these rare tumors, on account of their 
rarity, and the difficulty of an accurate diagnosis, are received from outside sources 
and for this reason are more difficult to follow for many years. There is, however, 
a distinct hem- and lvmph-angioma of the breast. It may or may not give the com- 
pressibility of a hemangioma ; it may or may not have the distinct gross appearance of 
an angioma; it may or may not appear as a blood cyst. Therefore it must be recognized 
at the exploratory incision by the aid of a microscopic section. Malignant hemangio- 
endothelioma, or the malignant lymph- or hemangioma have a microscopic appearance 
very difficult to differentiate from the benign. We have just had such an observation 
in which the tumor first appeared on the forearm. The certainty that the lesion was 
malignant was not established until there was local recurrence which temporarily dis- 
appeared under irradiation and then recurred again after a second local removal fol- 
lowed by amputation and then death from metastasis. 

Doctor Menville has placed before us everything it was possible for him to get 
from the records and the pathological study of the material. The failure of the follow-up 
was not his fault. 

I am writing this discussion, because I wish to present at every opportunity the 
necessity for clinicians, operators and pathologists to familiarize themselves with chronic 
cystic mastitis. To repeat, it is the most common condition of the breast among 
women who are examined in a few weeks after the first symptoms, among women 
whose breasts are examined in the routine physical survey and who have observed 
nothing unusual about the breasts. My personal studies and those of my associates 
in the laboratory lead to the conclusion that chronic cystic mastitis is not a lesion that 
precedes cancer. The presence of this bilateral lesion of the breast, whether found 
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clinically or at the operation, does not justify the removal of the breast. In a large 
per cent, of the cases it can be recognized clinically, in all it should be discovered 
at the exploratory incision. The microscopic appearance of chronic cystic mastitis is 
more puzzling to the pathologist than the clinical signs. 

This disease known most commonly under the term chronic cystic mastitis is ob- 
served in women during the cancer age — after twenty-five years. It may appear clinically 
as a single lump, or as a lump in each breast, or multiple lumps in one or both breasts. 
The lumpy breast in which as a rule the lumps are indistinct is with the rarest excep- 
tions bilateral. This is true also of the shotty breast known as the breast of the 
Schimmelbusch or Reclus type. Then there is a clinical and pathological type which I 
have described as more common in women at the menopause or shortly after lactation. 
One feels beneath both nipples one or more masses which feel like a single worm or a 
bunch of worms. I have described this as the varicocele tumor of the breast. The most 
common clinical type of chronic cystic mastitis is a single tumor which when explored 
proves to be a blue-domed cyst, when opened has clear or cloudy fluid. Dr. Robert Abbe 
of St. Luke’s Hospital in New York, aspirated these cysts before 1900. Today I have 
returned to this method. The most helpful diagnostic sign is found on transillumination 
of the hreast as first practiced and advocated by Dr. Max Cutler. If the palpable tumor 
is larger than a twenty-five cent piece and transilluminates clear, whether it is single 
or multiple, operation is not necessary. If the tumor does not disappear or becomes 
larger, or annoys the patient by fear or pain, aspirate it. If the fluid is clear or cloudy, 
do not operate. It is important to note that when the fluid is any other than clear or 
cloudy, the transillumination will be dark. When a single tumor, smaller than a 
twenty-five cent piece transilluminates clear we have not yet had sufficient experience to 
postpone exploration, but we have learned that when a doubtful tumor is explored and 
a blue-domed cyst is exposed, it is no longer necessary to excise that cyst with a zone 
of breast. All one needs to do is to open the cyst, let out the fluid, inspect and palpate 
the surface of the cyst and take a small piece of the wall and the surrounding breast for 
frozen section. The advantages of this minor operation over complete excision of the 
cyst with a zone of breast tissue, are that the wound in the hreast is insignificant, no 
plastic closure of the breast is necessary, and the patient may, with the least risk, leave 
the hospital the same day. 

I propose to ask Doctor Menville to make a second report on lymph- and heman- 
gioma of the breast in which he will take up the differential clinical diagnosis and, if 
possible, ascertain the results in some of the cases recorded as lost. 

That this angioma of the breast is rare is exhibited by the fact that I have never 
explored one. The operators in the nine cases recorded here were either some other 
surgeon associated with the Johns Hopkins Surgical Clinic or the specimen was received 
from outside sources. 

JosF.ru Colt Bloodgood. 
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THE EFFECT OF BLOOD IN EXPERIMENTAL PERITONITIS* 


By Lee IIademaker, M.D. 
op Philadelphia, Pa. 


VJtOM THE DKPAHTMENT OK KUIIGEHY, HEIIVICK n, AM) THE EADOHATOHY OF HUHGICAL HESEAKCII, 

OF T1IE UMVEIISITV OF PENNSYLVANIA 

Duff Allen , 1 in 1927, showed that the presence of blood in the pleural cavity was 
an important factor in the production of experimental empyaema. The addition of one 
to two cubic centimetres of autogenous blood to broth cultures of pneumococci and 
streptococci injected into the pleural cavity of dogs gave a much higher incidence of 
empvrcma in these animals than in those receiving similar cultures without blood. 
From his experiments, Allen concluded that blood increased the incidence of empyaema 
and believed that under such conditions an increase in virulence of bacteria might be 
the result. 

The peritoneum of animals is well known to be resistant to infection, especially 
by artificial means. In attempting to evaluate various means of treatment in the ex- 
perimental animal, the problem of developing a satisfactory peritonitis became one of 
primary importance. The introduction of organisms into the peritoneal cavity of rabbits 
and guinea-pigs has failed to produce peritonitis consistently. 

The belief that blood may have a deleterious effect by reason of its being a good 
culture media existed many years before Allen's publication. Thus Schumann, 11 in 
1921, in his monograph on ectopic pregnancy, discusses this feature of blood in the 
peritoneal cavity. The usual result of blood in the peritoneal cavity in ruptured ectopic 
pregnancy when the haemorrhage is not so rapid as to cause death or immediate surgical 
attention, seems to he the formation of an hematocele. 

This Schumann explains on the basis that blood acts as a foreign body, setting up 
peritoneal irritation and aseptic peritonitis, with exudate and the formation of ad- 
hesions. He further states that the real gravity of hematocele lies in its susceptibility 
to infection. “Given a mass of blood mixed with fibrinous exudate and in intimate con- 
tact with the intestinal walls, infection by the ubiquitous colon bacillus is a natural 
sequence and the conversion of this clot to a pulvic abscess is naturally a common oc- 
currence.” He states, moreover, that in most cases the infection is of such low grade 
that the tissues do not break down, but perimetritis occurs. 

The possible analogy of peritoneum to pleura as regards its reaction to blood was 
further explored by Sparks and David, 13 in 1929. Basing their experiments upon those 
of Allen, they injected various amounts of autogenous blood and various amounts of 
broth culture of staphylococci, streptococci, and colon bacilli into the peritoneal cavity 
of dogs, rabbits and guinea-pigs. Peritonitis was produced only by the streptococci in 
rabbits and in the control animals the incidence of peritonitis was the same as in those 
receiving blood. Dogs and guinea-pigs were resistant in all cases. In the experiments 
of Sparks and David the dogs received twenty to 100 cubic centimetres of blood and ten 
cubic centimetres of broth culture, the rabbits three cubic centimetres of blood and three 
cubic centimetres of culture, and the guinea-pigs one cubic centimetre of blood and one 
centimetre of culture. The authors concluded that autogenous blood together with 
varying types of pathogenic organisms injected into the peritoneal cavity of dogs, rabbits 
and guinea-pigs does not predispose to the production of peritonitis. 

Hermann 0 also attempted to use blood to aid in the production of peritonitis m 
rabbits. He found that attempts at modifying the virulence of the fecal flora by incu- 

* Read before the Philadelphia Academy of Surgery, May 2, 1932. 
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bation with rabbit’s blood or by the simultaneous injection of blood with organisms 
were unsatisfactory. He stated that the rabbits died more consistently when blood was 
added, but necropsy did not show peritonitis. No protocols were published of his experi- 
ments on the effect of the addition of blood. 

From the data in the literature it is difficult to evaluate the effects of blood in 
the peritoneal cavity on the production of experimental peritonitis. It has never been 
shown that the presence of blood in the peritoneal cavity has any effect upon the pro- 
duction of peritonitis. 

The effect of blood in the peritoneal cavity without infection has been studied by 
Sabin and absorption rates have been studied by Florey and Witts. 4 Sabin has shown 
that the presence of blood in the peritoneum sets up a mild peritoneal reaction into which 
macrophages soon enter to take up and phagocytize the red blood-cells. The contri- 
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Fig. i. 


bution of Florey and Witts is of value in that they demonstrate the slowness of com- 
plete absorption of blood from the peritoneal cavity. Thus even relatively small amounts 
of blood are not completely absorbed for at least forty-eight hours. They, too^ cite 
the danger of infection, mentioning the death of several animals from septicaemia after 
septic punctures of the abdominal wall. They demonstrated blood to be absorbed via the 
thoracic duct at a steady slow rate. They believed that the rate of absorption of red 
cells was influenced by the intra-abdominal pressure and by the depth of respiration. 
Sweet and Smythe , 10 in 1921, demonstrated similar facts concerning the absorption of 
blood from the peritoneal cavity. 

Many foreign substances have been studied in relation to the production or treat- 
ment of peritonitis. Steinberg and Goldblatt 15 have demonstrated that any mechanism 
which decreases absorption from the peritoneal cavity in the presence of infection within 
that cavity favors the development of a peritonits. Any mechanism which permits of 
normal or increased absorption is associated with recovery of the animal and failure to 
produce a typical peritonitis. Absorption was determined in terms of the number of 
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organisms recovered from the peripheral blood and the thoracic duct lymph. These 
authors showed that recovery was associated with baclenemia, but in the development of 
peritonitis no organisms could be recovered from the blood and only few from the lymph. 
Gum tragacanth was used to decrease absorption and was uniformly associated with the 
development of fatal peritonitis. 

Bruce Morton" has, moreover, shown that a plastic exudate of any kind, excited by 
organisms, or by irritating chemicals, such as turpentine, markedly decreases absorption. 

Various other methods of interfering with absorption so as to favor the production 
of peritonitis have been applied. Gum tragacanth has been used most frequently in this 
connection in the production of experimental peritonitis. Hermann obtained a higher 
incidence of peritonitis in experimental animals as a result of the injection of living 
bacteria in those animals which had received a previous injection of killed organisms. 



Fig. 2. 


He believes that this is due to an increased local reaction rather than to a decrease in 
absorption. Hypertonic glucose and saline solutions have been studied by Reschke, 11 
in 1921, as a possible means of decreasing absorption from the peritoneal cavity. The 
introduction of eight to nine grains of dry glucose placed in the peritoneum of rabbits 
through a laparotomy wound resulted in a decreased absorption of bacteria and toxins. 
Since high concentrations of sugar act as a bacteriostatic agent ; it is difficult to draw 
conclusions from his results. 

Starling and Tubby, 14 in 1894, as well as Orlow, 10 in 1895, showed that absorption 
is slowed in proportion to the concentration of organic material of fluids placed in the 
peritoneal cavity. These authors pointed out the fact that serum is very slowly absorbed 
from the peritoneal cavity. 

From the foregoing results one would expect that blood should decrease 
absorption from the peritoneal cavity, since it sets up a local reaction and 
simultaneously increases the protein or organic content of the injected fluid. 
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From the previously cited experiments one would expect that these factors 
would favor the production of peritonitis when organisms are injected with or 
subsequent to the injection of blood. 

Material and Methods . — Since Meleney 7 has found that the colon bacillus 
is the organism most commonly found in peritonitis, we have used this or- 
ganism throughout these experiments. Guinea-pigs were chosen for these 
experiments because they were found to react more uniformly than other 
laboratory animals. 

In our early experiments two strains of colon bacilli isolated from the 
peritoneum of a patient operated upon for a ruptured appendix were used. 



Fig. 3. 

The results from the experiments using these strains were quite variable. 
Similar results were found using a strain (C-20) grown through several 
generations on laboratory media. Experiments with this strain, using larger 
or smaller amounts of broth culture, seemed to show that peritonitis and 
death would occur in a certain number of cases, but even the largest doses 
occasionally failed to produce peritonitis. Smaller doses might have the de- 
sired effect on one day and fail to produce peritonitis on the next. This con- 
fusion led to the employment of a wide range of dosage of organisms with in- 
conclusive results. 

In the earlier experiments two important factors were not controlled. 
Known amounts of broth cultures were used without regard to the number 
of bacteria present. There may be a wide variation in the bacterial count of 
)roth cultmes, ranging from 50 to 400 million bacteria per cubic centimetre in 
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the ease of the colon bacillus. In order to control the number of bacteria used, 
a Gates turbidimeter was employed and all doses determined in terms of 
millions of bacteria. 

The other factor not controlled in the earlier experiments was the vari- 
ability of the toxicity of the strain used. It was desirable to have on hand 
a strain in which a fairly constant minimal lethal dose would always produce 
peritonitis. Various strains in the Pepper laboratory of the University Hos- 
pital were tested and two fairly satisfactory strains were found. Dr. Frank 
Meleney , 8 of New York, kindly contributed two other strains, one of which 
was found very satisfactory. However, we noted that there was much vari- 



ability in the toxicity of the strains tested from Pepper laboratory, although 
they satisfactorily produced peritonitis. YVe had noted the development of 
substrains in most of tbe strains we had used, but we attached little signifi- 
cance to this phenomenon. Doctor Meleney called our attention to the 
significance and importance of the development of substrains in relation to 
variability in toxicity. 

Substrain development, as we interpret it, is not the well-known dissocia- 
tion of bacteria into smooth, rough and intermediate colonies, as described by 
Theobald Smith and others. There seems instead a definite separation into 
two substrains, and this seems to occur at any time as the organisms are 
growing or transferred on artificial media. One substrain is glistening white 
on its surface and opaque to transmitted light. This substrain of colon bacilli 
is always toxic when produced in a toxic strain. The other is dark on its sur- 
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face, but readily transmits light. It may be almost entirely non-toxic. When- 
ever this separation into substrains occurs and the non-toxic out-number the 
toxic colonies, the minimal lethal dose of the injected organisms will be 
much increased. It is then necessary to subculture from the toxic substrain 
to restore the toxicity. This explains the necessity of determining the mini- 
mal lethal dose of any strain on the day before its use to be reasonably sure 
that the expected effect will occur. 

With these refinements in technic an experiment was devised accurately 
to determine the value of blood in experimental peritonitis. The minimal 
lethal dose of the strain used was determined as being slightly below ioo 
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Fig. 5. 

million bacteria for a guinea-pig of about 300 grams in weight. Six guinea- 
pigs were injected with doses of 400, 350, 300, 250, 200, and 100 million 
bacteria. All the animals died of peritonitis. The last, receiving 100 million 
bacteria, died in seventy-two hours with a severe plastic peritonitis. The re- 
maining animals died in from two to four hours. 

Thii ty-four guinea-pigs were used next day, of which ten were used as 
controls. Blood counts, differential counts, including Schilling indices, were 
taken fiom ear veins. Rectal temperatures were taken and smears were 
made fiom the peritoneal cavity by needle puncture; all at similar intervals 
so that all data was collected as nearly simultaneously as possible. Injections 
were made with a tuberculin syringe through a 22-gauge needle. The ani- 
mals had been on a uniform diet for some time before the experiment and 
theii weight was nearly uniform. Housing, diet, and all other conditions 
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were kept uniform during the experiment. When an animal died it was 
autopsied as quickly as possible, cultures were taken from the peritoneum 
and microscopical sections were made of its viscera. Blood and peritoneal 
smears were stained with Ramonowski’s stain. The total white blood-cell 
count and the total polymorphonuclear count were chosen for illustration 
with the Schilling index as giving the most significant findings. High per- 
centages of monocytes were frequently observed in the differential count, but 
they were too variable to illustrate. 

Autogenous blood was not used in these experiments. Defibrinated 
sheep’s blood collected under sterile conditions was used instead. Broth cul- 



tures were thoroughly mixed and shaken, the count determined by the tur- 
bidimeter, and the calculated dosage injected simultaneously with blood. 
Sufficient amount of fluid could not be withdrawn from the peritoneal cavity 
for cell count without definitely changing dosage relationships, so only very 
minute amounts were used to make smears. 

Results . — In tlic ten control animals the minimal lethal close was between fifty and 
100 million bacteria. Twenty-five million bacteria did not cause peritonitis or death in 
either of two animals in which no blood was injected in the peritoneum. When fifty 
million bacteria were injected, one of the two animals developed peritonitis and died. 
The six animals receiving ioo million bacteria or more all died of peritonitis. 

Twenty-four animals received blood as well as bacteria. These were divided into 
three groups receiving ioo, fifty and twenty-five million bacteria respectively. Each 
of these groups of eight animals was further subdivided into four groups of two animals 
receiving o.i cubic centimetre, 0.2 cubic centimetre, 0.5 cubic centimetre and one 
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cubic centimetre of defibrinated sheep's blood injected with the bacteria. Of those re- 
ceiving 0.2 centimetre or more blood in the peritoneal cavity with the organisms, none 
died of peritonitis. Four animals of this group died of pneumonia and did not have 
peritonitis at death as evidenced by a study of microscopical sections. These animals 
lived for a period of two, six, nine, and eleven days following the injection of the or- 
ganisms and blood. 

Of the animals receiving only o.i cubic centimetre of blood with the organisms, 
one of the two animals receiving ioo million, and one of the two receiving fifty million 
bacteria developed peritonitis and died on the second and fifth days following the injection. 
Of the two animals receiving o.x cubic centimetre of blood and twenty-five million bacteria 
one died of pneumonia seven days after receiving the intraperitoneal injection. The 
mortality and occurrence of peritonitis are illustrated in Table I. When sufficient blood 
was injected with the organisms fo.2 cubic centimetre or more) the animals did not 
develop peritonitis even when a dose which killed all controls was injected. 

Table I 
Gross Mortality 
Controls 


Dosage 200 M 100 M 50 M 25 M 

Animals 2422 

Peritonitis 2 4 1 o 

Deaths 24x0 


Experimental 

a. 100 M Organisms 


Blood I cc. 0.5 c c. 0.2 ec. 0.1 cc. 

Animals 2 2 2 2 

Peritonitis 0 o o r 

Deaths o 1 o 1 

b. 50 M Organisms 

Blood r cc. 0.5 cc. 0.2 cc. 0.1 cc. 

Animals 2 2 2 2 

Peritonitis 0001 

Deaths 1 o I 1 

c. 25 M Organisms 

Blood 1 cc. 0.5 cc, 0.2 cc. o.r cc. 

Animals 2 2 2 2 

Peritonitis 0000 

Deaths o o x 1 


In the controls which died fFigs. 1 and 2) there was a general tendency to a tem- 
porary rise of two to three degrees Fahrenheit, in temperature, followed by a drop 
to below the normal level as the animal approached death. The Schilling index dropped 
in all fatal cases. Occasionally there was a temporary rise before the sudden drop oc- 
curred. The percentage of polymorphonuclear cells was not markedly disturbed in the 
fatal cases, although there was a drop in total count in nearly every instance. 

In the three surviving controls (Fig. 3) the temperature was not so greatly altered. 
There was a temporary drop in the nuclear index, which later rose to above the normal 
le\el. There was a rise in the polymorphonuclear count at the end of twelve hours, but 
this dropped to a point well below normal by the end of eighty-four hours. The total 
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count rose rapidly after the injection and later dropped to the normal level. The 
discrepancy between the total count and the polymorphonuclear count represents a rise 
in the lymphocytes which continued to remain high. 

The animals receiving 0.2 cubic centimetre or more of blood and 100 million bac- 
teria showed a primary drop in temperature, Schilling index and total white blood-cell 
count, but there was a rapid return to normal with no disturbance of the polymorphonu- 
clear percentage. (Fig. 4.). One of the animals receiving 0.1 cubic centimetre of blood 
and 100 million bacteria died of peritonitis within forty-eight hours. The findings in this 
animal were in general similar to the controls who died of peritonitis. 

The curves obtained from the animals receiving fifty and twenty-five million 
bacteria with 0.2 cubic centimetre or more of blood are quite similar to that obtained 
from the corresponding group receiving 100 million bacteria. (Figs. 5 and 6.) 

The high incidence of pneumonia (five of thirty-four) can be explained either on 
the bases of intercurrent respiratory infection, or upon the fact that the organisms, 
quickly passing from the peritoneum, set up foci in the lungs. 

Peritoneal smears showed that in the fatal cases of peritonitis bacteria increased 
rapidly. I11 the control animals surviving, bacteria first increased, then decreased until 
at the end of eighty-four hours they were usually absent. Animals with blood in the 
peritoneal cavity showed a very rapid disappearance of bacteria, so that at the end 
of thirty-six hours no bacteria were found in the smear. The smears of these animals 
did not contain the large number of bacteria seen in those of the control animals. 
Table II shows typical findings in the smears of each group. 

Table II 
Peritoneal Smears 

Guinea-pig No. 172. Injected inlraperitoneally with 100 million bacteria. Result. — Death 
within twenty-four hours from peritonitis. 





2 hrs. 

4 hrs. 

12 hrs. 

Polymoqihonuclcar cells 


28 

63 

many 

Lymphocytes 



3 

0 

0 per H.P.F. 

Red blood-cells 



0 

40 

many 

Macrophages 



0 

0 

0 

Bacteria 



7 

many 

innumerable 

Guinea-pig No. 171. 

Injected intraperitoneally 

with twenty-five million bacteria. Result. 



— Survived. 




2 Ill'S. 

4 hrs. 

12 hrs. 

36 hrs. 

60 hrs. S4 hrs. 

Polymorphonuclear cells . . 3 

1 15 

47 

84 

53 3 

Red blood-cells 

4 

30 

0 

0 

0 0 

Macrophages 


3 

4 

14 

31 31 

Bacteria 

1 

many 

30 

5 

0 

0 

10 

Guinea-pig No. 179. 

Injected intraperitoneally 

• with 100 

million bacteria and one cubic 


centimeter of 

blood. Result. — Survived. 



2 hrs. 

4 hrs. 

12 hrs. 

36 hrs. 

60 hrs. 84 hrs. 

Polymorphonuclear cells . . 44 

222 

150 

32 

67 3 

Red blood-cells 

137 

S32 

61 

103 

22 3 

Macrophages 


0 

4 

2 

6 0 

Bacteria 

I 

9 

0 

0 

0 0 


Only one culture of the peritoneal cavity of autopsied animals was sterile and this 
was one of the animals receiving blood which died of pneumonia. The animals receiving 
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blood seemed to have less growth in the culture, but too many extraneous factors enter 
here to draw any conclusions from this fact. 

The pathological sections of these animals were interesting. All showed mild 
nephrosis, cloudy swelling of the liver and acute splenitis. In the animals dying with 
peritonitis there was marked swelling and oedema of the peritoneum with occasional 
subserous infiltrations. Pneumonia was diagnosed only when the alveolar spaces were 
filled in the stage of either red or gray hepatization, since all lungs showed some en- 
gorgement and filled capillaries. All adrenals showed poorly stained cells with vacuoliza- 
tion. Some of the adrenals showed derangement of architecture as well and this was 
especially true when peritonitis was the cause of death. 

In order to determine whether dilution of the injected organisms by blood was 
responsible for the variation in the results seen in the two groups of animals, a third 
group of six animals was used. These animals received ioo million bacteria diluted 
with o.i cubic centimetre to one cubic centimetre of sterile broth. All these animals 
died of peritonitis within forty-eight hours. 


Discussion and Conclusions . — It would seem from these results that blood 
injected with organisms not only gives no predisposition to peritonitis but 
offers a moderate degree of protection against it, at least in the case of the 
colon bacillus. The control animals receiving a minimal lethal dose all died, 
yet only two of sixteen receiving a minimal lethal dose with varying amounts 
of blood died from peritonitis, and these animals received a small amount of 
blood. Certainly doses below the minimal lethal dose were not raised to mini- 
mal lethal by the employment of blood. That this effect was not the result 
of mechanical dilution was later proven by the addition of broth in varying 
quantities to minimal lethal doses of bacteria without effect. Peritoneal 
smears also indicate that blood seems to hasten the disappearance of bacteria 
from the peritoneum. This may be by reason of greater rapidity of absorp- 
tion, or by increased rapidity of destruction of the bacteria. This power of 
protection is not sufficiently great, nor can analogy be drawn with sufficient 
clarity to human peritonitis to justify its clinical application in any way 
at present. 

The results from these experiments would lead one to believe that the 
pleura and peritoneum as serous membranes do not respond in a similar man- 
ner to the presence of blood introduced with organisms, since Allen has 
shown that the addition of a small amount of blood increases the incidence 
of empyaema of the pleural cavit}*- when certain organisms are injected. 

Many thanks are due to Dr. F. B. Lynch, of the Pepper laboratory of 
the University of Pennsylvania Hospital, for his valuable suggestions and 
constant cooperation in preparation of cultures. We are also indebted to 
Dr. George Muller, whose suggestions and tolerance have made this work 
possible. The constant interest and supervision of Dr. I. S. Ravdin are 
also sincerely appreciated. 
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TRAUMATIC ULNAR NEURITIS 

WITH ESPECIAL REFERENCE TO THE LATE OR TARDY ULNAR PARALYSIS 

By Francis M. Conway, M.D. 
of New York, N. Y. 

from THE SURGICAL SERVICE OF THE HARLEM HOSPITAL 

The lesions in which a disturbance of the normal relation between the 
ulnar nerve and its nerve bed exists may be grouped under the general head- 
ing of “Traumatic Neuritis.” In considering lesions of the ulnar nerve under 
this classification, gross injuries may be excluded and attention confined to 
those cases in which trauma in the region of the elbow has resulted in the 
gradual onset of a neuritis. 

By virtue of its location beliind the elbow-joint, the ulnar nerve is subject 
to many potential disadvantages. Owing to its short course in that location, 
the nerve is slightly stretched with each motion of flexion but intrinsic elas- 
ticity and mobility allow it to undergo these momentary changes without 
suffering any damage. This compensator)'- mechanism may be disturbed if the 
nerve itself is traumatized or if the bed on which it lies be distorted in any 
way. Under such circumstances, a neuritis is induced by a repetition of 
normal movements — movements which otherwise would produce no unto- 
ward effect. 

Exaggerated mobility, an anomaly which exists in a certain unknown 
number of individuals where the hypermobile nerve slips forward on the 
epicondyle, may also affect the ulnar nerve adversely. If the dislocation 
becomes complete and occurs with every movement of flexion, the nerve is 
almost certain to undergo some damage and a “friction neuritis” be sustained. 
Platt has distinguished the following clinical groups in this series of lesions 
and has outlined them as follow : 

(1) Primary neuritis: 

{a) Following simple contusions 

( b ) Complicating: 

(i) Internal epicondylar fractures 

(ii) Supracondylar fractures 

(iii) Dislocation of the elbow 

(2) Secondary neuritis : 

( a ) Complicating: 

(i) Fractures of the lower end of the humerus 

(ii) Dislocations of the elbow-joint 

(3) Delayed neuritis: 

(a) With resultant late ulnar palsy as the sequel of external con- 
dylar fractures 

(b) Following recurrent dislocation of the nerve. It is with this 
third group of so-called delayed neutritis with the late ulnar 
palsy that we have to do. 
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It is believed that Duchcnne was familiar with the condition, but as far as can be 
definitely ascertained, it was first described by Panas, in 1878. He described the lesion 
in an individual twelve and one-half years after his original injury about the elbow. 
Broca and Mouchet, in 1899, presented a most comprehensive investigation of the subject 
in the form of a study of the nerve lesions complicating certain fractures of the lower end 
of the humerus. Mouchet himself, in 1898, in an earlier paper, had drawn attention to 
this delayed type of ulnar nerve lesion and had realized that the injury which preceded it 
was almost invariably a fracture of the external epicondylc of the humerus. Since that 
time, Mouchet has made several valuable additions to this subject. Prior to 1900, cases 
were reported by Bowlby, Weber, Guillcmain and Mailly and to this period belongs the 
first of Mouchet’s illuminating contributions. More recently, Platt has reviewed the 
literature and presented several cases of late ulnar paralysis successfully treated by the 
method of anterior transplantation of the nerve. 

Pathogenesis . — In Mouchet’s opinion, the classical late ulnar nerve lesion 
is unlikely to be associated with other varieties of humerus fracture other 
than those of the external condyle because the development of the' paralysis 
is determined primarily by the existence of a gross cubitus valgus deformity. 
Now this deformity, in an extreme degree, is a characteristic sequel of the 
complete external condylar fracture and no other, although an increase in the 
carrying-angle is not infrequently present after supracondylar fractures or 
internal condylar fractures. It may be said that the scrutinizing of the radio- 
graphs of cases reported in the last decade bears out the accuracy of Mouchet’s 
conception, that the late ulnar nerve lesion is ordinarily a sequel of fractures 
of the external condyle. 

The initial injury is sustained in early life and usually between the ages 
of two and ten years. In the typical case, the fracture involves the external 
condyle of the humerus with the line of cleavage running obliquely into the 
elbow-joint. This is a familiar fracture in children and one which gives rise 
to difficulty owing to the tendency of the large fragment to be turned on its 
axis by the pull of the extensor attachments. It appears to be the rule for 
the fracture to unite by fibrous tissue only. In many cases, the functional 
result as regards joint function and mobility is fairly satisfactory. The 
cubitus valgus usually manifests itself at a comparatively early stage but 
often excites little or no comment at the time. In adult life, the distortion is 
always conspicuous and is due to the irregular epiphyseal growth being added 
to the initial displacement already present in the condyle. There is what may 
be termed a “latent period" in this condition, for. in about 75 per cent, of the 
recorded cases, the interval between the initial injury and the onset of the 
first signs of nerve involvement is not less than ten years. 

Latent periods of thirty years are not uncommon and in the case herein 
reported the intervening time was twenty years. As a rule, during this time 
no change in the elbow is noted other than the steady increase in the degree 
of the deformity which reaches its maximum with the cessation of growth of 
the epiphyses. The cubitus valgus is a striking deformity and with the dis- 
tortion of the lower end of the humerus gives a false impression of over- 
growth of the internal condylar region. It is this appearance which has so 
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often been responsible for the erroneous clinical diagnosis of “old fracture of 
the internal epicondyle.” The ulnar groove is found to be relatively shallow 
and in it the tender, thickened nerve trunk appears to lie in an unusually 
exposed and superficial position. 

Neuropathology. — Grossly, the nerve trunk is swollen, often irregularly, 
along a portion of its course. This thickening may extend as far as two 
inches proximally and distally to the ulnar groove. In the early stages of 
compression, the nerve is soft, succulent and hyperasmic in appearance and 
may contain lymph between its bundles. In the later stages, it becomes firmer 
from the overgrowth of fibrous tissue and local induration may become more 
marked with the formation of a spindle-shaped neuroma. 

On microscopical examination, the picture of a chronic interstitial neuritis may be 
seen. The peri- and endoneural sheaths show a greater or less degree of infiltration with 
round cells and proliferation of the connective tissue and endothelial cells. The vessels 
are congested and their walls filled with cells of various kinds, plasma cells, lymphocytes 
and polymorphonuclears predominating. As one passes to the later stage of the process, 
connective-tissue overgrowth assumes the chief role, and the cellular infiltration becomes 
less marked. The nerve fibres themselves may be pressed upon by the lymphocytic infil- 
tration or the overgrowth of the fibrous tissue and undergo changes similar to those of 
a parenchymatous neuritis. Fortunately, however, even though there is degeneration of 
the medullary sheaths of the nerves, the axones tend to persist, and thus the function is 
rapidly restored once the inflammatory products are completely removed. 

Symptomatology . — The late neuritis of the ulnar nerve does not differ in 
symptomatology from the other forms of progressive neuritis. The symp- 
toms arise insidiously and progress steadily. The neurological symptoms in 
the initial phase will vary with different individuals. As is usual, with com- 
pression, the motor fibres are more vulnerable than the sensory fibres and 
for that reason motor symptoms dominate the clinical picture and often 
precede any evidence of sensory involvement. Usually there is an atrophic 
paralysis of gradual development with changes in the electrical excitability 
corresponding to the degree and duration of the muscle degeneration. The 
sensory symptoms, both subjective and objective, may be very slight and 
when present are typical!}' along the course of the ulnar nerve distribution. 
Even in the advanced cases, the anaesthesia is of the epicritic type, the proto- 
pathic sensibility being well-preserved. The objective signs progress from 
those of an incomplete nerve block to evidence of a complete interruption 
whence paresis and atrophy of the hand musculature are soon manifest. 

In the absence of pain, this scarcely perceptible disturbance of tactile 
sensibility may be overlooked and lead to the suspicion of progressive mus- 
cular atrophy, and especially so since the wasting of the small muscles of the 
hand is slowly progressive. Here, however, the absence of fibrillary twitch- 
ings and the strict limitation of the atrophy to the ulnar nerve distribution, 
together with the disturbances of sensibility, should be enough to make the 
diagnosis clear. 

With interruption of the ulnar nerve conduction at the elbow, a well- 
recognized picture will be seen as follows : 
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(1) Analgesia or loss of protopathic sensation of the fifth finger and the 
ulnar border of the palm, dorsal and palmar, but seldom of the ring finger; 
anaesthesia to light touch (loss of epicritic sensation) of the ulnar side of the 
dorsum of the wrist and palm, of the dorsal and palmar aspects of the hand 
and of the little and ring fingers. 

(2) (a) Paralysis of the flexor carpi ulnar is causing weakness in flexion 
and in ulnar adduction of the wrist. 

( b ) Paralysis of the inner half of the flexor profundus digitorum, with 
resultant weakened hand-grasp, especially in the ring and little fingers. 

(r ) Paralysis of the two inner lumbricales, all of the interossei and hence 
loss of adduction and abduction of the fingers, with flexion of the last two 
phalanges in each finger and hyperextension of the metacarpo-phalangeal 
joint, giving the “claw-hand.” The interosseous spaces become very evident 
as a result of atrophy of these muscles. 

(r/) Paralysis of the short muscles of the fifth finger; of the inner group 
of the short thumb muscles (adductor transversus and adductor obliquus) 
and the deep portion of the flexor pollicis brevis and palmaris brevis. 

Treatment . — The treatment will have to satisfy the two canons of the 
ideal neurolysis: Pirst. the course of the nerve must be shortened, and sec- 
ondly, the nerve must not he placed where scar tissue will reform and com- 
press it. It is obvious that the only treatment indicated to relieve the condi- 
tion is surgical interference in an endeavor to free the nerve of compression 
in the medial epicondylar groove. Mouchet, in his article in 1914, outlined 
four methods of procedure as being worthy of consideration. The first 
method was merely a simple freeing of the nerve from its bed and was per- 
formed by Potherot, in 1897, in Mouchet's first case. This type of interven- 
tion is open to serious question since by merely freeing the connective tissue 
about the neural groove without any other procedure one invites the forma- 
tion of more scar tissue and the prime purpose of the operation is defeated. 
The second method consisted in the gouging out of a posterior condylar 
groove and placing the ulnar nerve in this newly formed channel. This pro- 
cedure is criticized for two reasons : first, because it is unwise to replace the 
nerve in a freshly prepared bed where fibro-osseous scar tissue will form 
without expecting more compression of the nerve and further trouble; sec- 
ondly, the course of the nerve is not shortened to any appreciable degree. A 
third method, which has not been widely used and which sought to correct 
the cubitus valgus at the same time as the nerve compression, was a supra- 
condylar osteotomy of the lower end of the humerus with the removal of 
a triangular wedge. The fourth method, and the one which has much to 
recommend it not only because it satisfies the postulates of a neurolysis but 
also because of its relative simplicity, is that of transplantation of the ulnar 
nerve from the ulnar groove anteriorly to the medial epicondyle. This method 
has proven uniformly successful. 

Case Retort. — E. P., a white German housewife, aged twenty-two years, was 
admitted to the Surgical Service of Dr. John F. Connors at the Harlem Hospital Sep- 
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tember 30, 1931, with the complaint of progressive weakness of the right hand, contracture 
of the fingers and diminished sensation of the fourth and fifth fingers of eight months’ 
duration. In January, 1931, she noticed for the first time that she could not fully extend 
the fourth and fifth fingers and that power and grip in those members were becoming 
increasingly weaker. This loss of power was especially noticeable when she attempted to 



Fig 1— Photogiaph taken prior to operation showing- the marked 
degree of cubitus valgus, conti acture of the fingers and atrophy of the 
intrinsic musculature of the hand (Photograph taken October 1, 1931 ) 

do her housework and tried to lift objects with that hand. She states that the weakness 
has persisted longer than the anaesthesia and the contracture ; m fact, it was the sensation 
of numbness and tingling in the fingers that brought her to the hospital for relief. There 
has never been any swelling or pain. Her past history is irrelevant except for an injury 
she received in the region of her right elbow at the age of two years and for which she 



Fig 2 — Photogiaph showing doisal aspect of the right hand and the 
extent of conti acture of the fingers as compaied with the normal hand. 

was treated in a surgical clinic in Germany (1911). She was a healthy young woman 
with a marked cubitus valgus deformity of the right elbow and atrophy and contracture 
of the last two fingers of the right hand. (Figs. 1 and 2.) The hand shows the tjpical 
picture of the lesion resulting from pressure on the ulnar nerve at the elbow with char- 
acteristic analgesia and anaesthesia of the fourth and fifth fingers ; weakened hand grip 
owing to a partial paraljsis of the flexor profundus digitorum ; In perextension of the 
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mctacarpo-phalangeal joints with the “claw-hand”; loss of the power to abduct and 
adduct the fingers with atrophy of the intcrossei. 

Laboratory findings . — Temperature on admission, 99.0; pulse: 80; urinalysis: nega- 
tive; blood Wassermann: negative; hemoglobin: 90 per cent.; red blood-cells: 4,650,000; 
white blood-cells: 10,200; 80 per cent, polymorphonuclear leucocytes. 

Radiographical findings reported an old fracture of the external condyle with a 
marked cubitus valgus deformity. (Figs. 3 and 4.) A photograph was also taken of 
the affected hand to show the extent of the atrophy of the intrinsic hand musculature. 

(Fig. 5.) 

Despite the marked degree of deformity present at the elbow the flexion and exten- 
sion were remarkably good. 

A pre-operative diagnosis of tardy ulnar paralysis was made and operation decided 
upon in order to free the nerve and transplant it. October 1, 1931, operation was per- 
formed as follows : A seven-inch incision was made over the medial epicondyle extending 



Fig. 3. Fig. 4. 

Figs. 3 and 4. — Radiographs of the affected extremity showing the characteristic picture of an old 
fracture of the external condyle of the humerus with a partial rotation of the fragment. The original 
trauma causing the fracture occurred twenty years prior to the development of symptoms of ulnar palsy. 

about three and one-half inches above and below that point. The soft tissues were 
divided and all bleeding points secured. The ulnar nerve was seen in its usual place 
and located at a point where it entered the ulnar groove of the medial epicondyle. A 
tape was then placed about the nerve trunk. On following the nerve along its course, 
a firm band of fibrous tissue was seen, causing the nerve to be adherent to the groove of 
the epicondyle. This was freed and the nerve trunk observed to be enlarged to about 
twice the normal diameter. At this point, for about one inch, the nerve was seen to be 
red, injected and somewhat more succulent in appearance. It was freed from the groove 
and brought anteriorly to rest upon the common origins of the flexors of the forearm. 
The arm was then extended to full extension and the nerve found to be loose and freely 
movable. For this reason it was not deemed advisable to divide the flexor carpi ulnaris. 
I11 order to prevent dislocation of the nerve, a tunnel was fashioned from the deep layer 
of the superficial fascia of the forearm and the nerve enclosed within this- The super- 
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ficial fascia was then brought together with No. o plain catgut and the skin edges closed 
with one continuous horsehair suture. 

Owing to the fact that the patient was four months’ pregnant, the operation was 
performed under local anaesthesia using i per cent, novocaine to infiltrate. 

Her post-operative course was entirely satisfactory and she was discharged from 
the hospital on her third post-operative day. An inspection of the wound at that time 



Pig. 5. — Photograph taken on November 23, 1931, on the fifty-third 
day after the anterior transplantation of the ulnar nerve. The claw-like 
appearance of the hand has largely disappeared, the interosseous spaces 
are not so prominent and complete sensation has returned to the 
ring finger. 

showed the suture line to be intact and without infection. She was seen in the follow-up 
clinic on the ninth post-operative day and at that time the sutures were removed, the 
wound having healed by primary union. 

She was seen October 14, 1931, and a note made that “the claw-like appearance of 
the hand had decreased somewhat. The patient states that there has been some return 



Fig. 6 . — Post-operative photograph taken to demonstrate the increase 
in power to flex fingers and the grip present after transplantation of the 
ulnar nerve. At the present time, there is little difference in power in 
the two hands. (Photograph taken December 21, 1931.) 

of power in the affected hand.” Slow muscle stimulation by means of the sinusoidal 
current was started. 

November 6, 1931, the following note was made: “Sensation has returned to the 
fourth finger. The grip has returned in her hand so that she can now do her housework 
without difficulty. The interosseous spaces are not so prominent, indicating some return 
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in size of the interossei muscles. The claw-like appearance lias largely disappeared. 
There is still a sensation of numbness in the fifth finger but the patient thinks that this is 
less than prior to her operation. There is still a prominence in the web-space between 
the thumb and the index finger.” 

At the time of her last visit, November 23, 1931, the hand presented objectively the 
same picture as that reported on November 6. She has been given sinusoidal treatments 
three times weekly and advised to use her hand as much as possible- This regime, will 
continue for at least six months. 

The striking feature in the post-operative course has been the diminution in the 
contracture of the hand and the rapidity of the return of power in that member. 

Conclusions. — (1) The lesions in which a disturbance of the normal 
relation between the ulnar nerve and its nerve bed exists may be grouped 
under the general heading of “traumatic neuritis.” The clinical entity of late 
ulnar palsy is then to he regarded as being within this group. 

(2) The condition is not common but is easily diagnosed in the light of 
a history of an old fracture about the elbow followed years later by increas- 
ing weakness and atrophy of the hand. The original fracture is almost 
invariably a fracture of the external condyle of the humerus which was sus- 
tained in childhood. 

(3) Of all the methods of surgical intervention, that of transplantation 
of the ulnar nerve is by far the simplest and has given the most strik- 
ing results. 

(4) In the case herein reported, the original fracture occurred twenty 
years before the development of symptoms and definite objective and subjec- 
tive improvement was manifest as early as two weeks following the anterior 
transplantation. 

BIBLIOGRAPHY 

Panas, J. : Sur uuc cause pen confute c!c paralvsie dtt nerf cubital. Arch. gen. de med., 
vol. ii, Paris, 1878. 

Mouchet, A. : Fractures de 1’extremitc inferieurc dc riuimerus avee radiographies. Paris 
Thesis, 1898; These de doct., December, 1898. 

Guillemain, et Mailly: Compression du nerf cubital par un cal vicieux du coude, paralvsie 
et reaction de degeneresceucc. Dcsenclavcment. Guerison. Cong, franc, de cliir-, 
p. 676, Paris, 1899. 

Broca, et Mouchet : Complications nerveuses de I’extremite inferieurc de riuimerus. Rev. 
de chir., vol. xix, Paris, June, 1S99. 

Drouard, H. : Luxation et subluxation du nerf cubital. J. B. Bailliere et Fils, Paris, 1896. 
Murphy, J. B. : Indications for the Technic of and Results in Surgery of the Peripheral 
Nerves. Illinois Med. Jour., October, 1907. 

Cobb, F. : Recurrent Dislocation of the Ulnar Nerve. Axxals of Surgery, Septem- 
ber, 1908. 

Sherren, J.: Remarks on Chronic Neuritis of the Ulnar Nerve Due to Deformity in the 
region of the Elbow-joint. Edinburgh Med. Jour., vol. xxiii, p. 500, June, I9°S- 
Mouchet, A. : Paralysie tardive du nerf cubital a la suite des fractures du condyle externe 
de riuimerus. Jour, de Chir-, vol. xii, p. 437, Paris, 1914. 

Platt, H. : The Operative Treatment of Traumatic Ulnar Paralysis. Surg., Gynec., and 
Obst., vol. xlvii, p. 822, Chicago, 1928. 

Buzzard, E. F., and Greenfield, J. G. : Pathology of the Nervous System. Paul R- 
Hoeber, pp. 222 - 226 , New York, 1925. 

432 



TRAUMATIC ULNAR NEURITIS 


Garnet. P. L. E . : Des troubles nerveux consecutifs aux lesions flu nerf cubital. These 
rje la Fac. de med. de Paris, No. .1/6, vol. xxi. 1899. 

Platt. H.: The Pathogenesis and Treatment of Traumatic Neuritis of the Ulnar Nerve in 
the Post-condylar Groove. Brit. Jour. Surg.. vol. xiii, pp. 409-431, January, 1926. 
Cotton, F. J.: Elbow Dislocation and Ulnar Nerve Injury. Jour. Bone and Joint Surg., 
vol. xi, pp. 348-352, April, 1929. 

Hunt, J. R. : Tardy or Late Paralysis of the Ulnar Nerve. Jour- Am. Med. Assn., p. 
1032, January 1, 1916. 

Platt, H. : The Surgery of Peripheral Nerve Injuries in Warfare. Hunterian Lectures, 
John Wright and Sons, Bristol, December, 1921. 

Adson, A. W. : The Surgical Treatment of Progressive Ulnar Paralysis. Minnesota 
Med., December, 1918. 

Hunt, J. R. : The Thenar and Hvpothenar Types of Neural Attophy of the Hand. Am. 
Jour. Med- Sci., February, 1911. 

Buzzard, E. F. : Some Varieties or Traumatic and Toxic Ulnar Neuritis. lancet, pp. 
317-318, February 18, 1922. 

Murphy, J. B. : Indications for the Technic of and Results in the Surgery of Peripheral 
Nerves. Illinois Med. Jour., October, 1907. 

Lewis, D., and Miller, E. M.; Peripheral Nerve Injuries Associated with Fractures. 

Axx.als of Surgery, pp. 528-539, October, 1922. 

Guerrini, F. : Periartritis osificante con inclusion del nervio cubital. Transplante del 
nervio. Bol. y Trabaj. de la Soc. de cirug. de Buenos Aires, vol. xiii, April 17, 1929. 
Keschner, and Berman: Tardy or Late Ulnar Paralysis, with Report of a Case Develop- 
ing Thirty Years after Fracture at Elbow. Med. Jour, and Record, vol. cxxxii, pp. 
480-483, November 19, 1930. 

Brown, K. P- : Traumatic Ulnar Neuritis. Edinburgh Med. Jour., vol. xxxvii, pp. 
97-101, February, 1930. 

Platt, H. : On the Peripheral Nerve Complications of Certain Fractures. Jour. Bone and 
Joint Surg., vol. x. p. 403, 1928. 

Lusena, M. : Le paralisi del nervo cubitale successive a fratture deU'estremo distale 
deH'omero. Chirug. d. org. di movimento, vol. vi, fasc. 2, pp. 139-164, Bologna, 
April, 1922. 

Sheldon, IV.: Tardy Paralysis of the Ulnar Nerve. Med. Clin. N. Amer., pp. 498-509, 
September, 1921. 

Gregoire, R.: Paralvsie tardive du nerf cubital a la suite d’une fracture du condyle 
externe de 1 humerus. Bull, et mem. Soc. nat. de chir., pp. 232-236, Paris, Febru- 
ary 13, 1924. 

Miller, E- M. : Late Ulnar Nerve Palsy. Surg., Gvnec., and Obst., vol. xxxviii, pp. 
37-46, Chicago, 1924. 

Le Clerc, P. : Fracture ancienne du coude ( condyle externe;: paralvsie cubitale tardive 
deux ans et demi apres le traumatismej. Transposition du nerf cubital. Guerison. 
Soc. de chir. de Lyon, January 9, 1913, 


•< 


28 


433 



THE TREATMENT OF SARCOMA OF THE LONG BONES* 

By William B. Coley, M.D. 
op New Yoke 

During the past decade and a half, there has been an increasing interest 
in the subject of bone sarcoma, as manifested by the numerous papers and 
monographs that have been published both here and in Europe. Four books 
on the subject have appeared within the last four years, two of them by 
French authors, and one, the admirable work of Geschickter and Copeland, 
is based upon a study of a large number of cases observed at the clinic of 
Doctor Bloodgood at Johns Hopkins Hospital. Y'et, in spite of this growing 
interest and voluminous writing, the treatment of bone sarcoma, especially 
of sarcoma of the long bones, remains in a most chaotic, unsettled state. 
The surgeon who, today, has to deal with a sarcoma of a long bone, even 
though he is acquainted with the literature on the subject, finds it most 
difficult to decide upon the method of treatment to be employed. 

In 1921, at a symposium on bone sarcoma held during the Philadelphia 
meeting of the American College of Surgeons, Besley, of Chicago, stated 
that of twenty cases of bone sarcoma that he had treated by amputation, all 
that he had been able to trace, regardless of the histological type, had died; 
and that lie had performed his last amputation for bone sarcoma. Six years 
later, a distinguished professor of pathology in New York who had made 
an extensive study of malignant tumors told me that if he personally were 
afflicted with a bone sarcoma, regardless of the histological type, even giant- 
cell tumor, he should have an immediate amputation performed. 

Bone sarcoma is such a comparatively rare disease that the average sur- 
geon sees no more than one or two cases, perhaps not even that many, in a 
year; and the average large city hospital admits not more than four or five 
cases annually. In the opinion of Forschell there are never more than twenty 
cases of sarcoma of the long bones in all Sweden at any given time. 

It might be supposed that a study of the large amount of material collected by the 
Bone Sarcoma Registry of the American College of Surgeons would help one to select 
the best method of treatment ; and yet after reading KolodnyV critical review of this 
material, one must admit that he has gained little of practical value, and that Kolodnv 
leaves one almost as pessimistic as did Butlin more than a generation ago. To quote 
Kolodnv: “In bone sarcoma as in other malignant tumors the question of the therapy 
is still awaiting its answer. It is a strange fact that with our knowledge of minute details 
of the histopathology of bone tumors the progress along the practical therapeutic road 
is almost in the same stage that it was in some fifty years ago. As a rule malignant 
bone tumors are fatal and we know of no therapeutic method to prevent death from this 
disease.” 

* Observed in the Bone Sarcoma Department of the Memorial Hospital and the 
Hospital for Ruptured and Crippled of New York. 
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Crile, 2 in his recent paper on the Treatment of Malignancy, based on an 
experience in 7,390 cases of malignancy, discusses the treatment of malignant 
tumors of bones in a few lines, as follows: 

Exclusive of carcinoma of the jaw, we have seen 161 cases of malignant disease of 
bone. It is still uncertain whether a primary malignancy of bone should be treated by 
X-ray or by surgery, but two things are certain: First, if an operation is performed, it 
should be preceded and followed by X-ra}' radiation ; and second, if the condition is in a 
limb, amputation should immediately follow radiation, provided the condition is not 
inoperable. As for metastatic tumors, palliative treatment by the X-ray is the only 
therapeutic measure. Radium is contra-indicated as it would destroy the periosteum, and 
necrosis would follow. 

The data which are being accumulated by the Registry of Bone Sarcoma of the 
American College of Surgeons may finally lead to a decision as to the relative merits 
of surgery and of radiation in the treatment of malignant diseases of bone. 

In other words, the material of the Cleveland Clinic furnishes no help in 
trying to decide on the best method of treating sarcoma of the long bones. 

Turning to the foreign literature, we find that Nove-Josserand and 
Tavernier, 3 in their book on Malignant Tumors of Bones, state that they are 
not impressed with the results obtained by radiation ; that this method is 
rarely employed in a systematic manner, and that, so far, it has usually been 
limited to inoperable cases after failure of surgical treatment. In a later 
paper, however, one of these authors (Tavernier 4 ) reaches a more favorable 
conclusion as to the value of irradiation in the treatment of osteogenic sar- 
coma. He states : “All the osteosarcomas that I have treated by surgical meth- 
ods, even the most radical, have died of metastases after varying periods not 
exceeding five months. Only one has survived the period of five years, and 
in this case the diagnosis was doubtful ; I myself considered it a benign 
tumor at the time of operation, although on histological examination it pre- 
sented features of a spindle-cell sarcoma ; the prolonged survival after resec- 
tion makes me doubtful of the diagnosis. In view of these disastrous results 
I have tried radio-therapy in ten cases : three have remained well for three 
years, one for one year, three are recent cases, and three proved failures.” 

In the most recent book written on Tumors of Bones, Sabrazes, Jeanneney 
and Mathey-Cornat 5 express the opinion that every patient afflicted with 
osteogenic sarcoma succumbs to the disease within a few months to two or 
two and one-half years, and that a mutilating operation is but very rarely 
followed by a longer survival. As regards the treatment of osteogenic sar- 
coma by irradiation, they believe the present statistics are too incomplete to 
justify any conclusions. Contrary to the opinion expressed by Tavernier, 
these authors state: “While certain osteogenic sarcoma which we ourselves 
have treated by irradiation have shown temporary amelioration for a month 
or tv 0, they have thereafter become rapidly worse, the disease recurring and 
becoming generalized.” 

^ s * uc ty the end-results obtained at Johns Hopkins Hospital, cited 
recent book of Geschickter and Copeland, 6 shows that the writers I 
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have quoted are unduly pessimistic. I believe that a study of the end-results 
obtained at the Memorial Hospital and the Hospital for Ruptured and 
Crippled will prove even more convincing, and will help to eradicate the 
present attitude of hopelessness as regards the prognosis in malignant tumors 
of the long bones. 

Classification . — Before deciding on any method of treatment of sarcoma 
of the long bones it is important to determine (i) whether we are dealing 
with a malignant tumor or a benign tumor; and (2) if malignant, what type 
„ of tumor it is. 

While the ideal classification of hone sarcoma has not yet been reached, 
that of the Bone Sarcoma Registry of the American College of Surgeons is, 
perhaps, the best available. For practical purposes, however, it is too com- 
plicated and divides the main group of bone sarcomas into too many dif- 
ferent types. All the surgeon needs to know is (1) whether the tumor in 
question is a periosteal or a central sarcoma; (2) whether it is an osteogenic 
sarcoma or an endothelial myeloma, and (3) if a central sarcoma, whether it 
is a benign giant-cell tumor, a central malignant sarcoma, a multiple myeloma 
or a metastatic carcinoma. All the other histological sub-divisions are of little 
importance in deciding upon the method of treatment in a given case. The 
idea so widely prevalent that the large variety of neoplasms based upon his- 
tological distinctions represent an equally large number of separate diseases 
or entities is no longer tenable, at least, not in bone sarcoma. Berg, 7 in his 
fellowship thesis, showed that by injecting the dried virus of the filterable 
fowl endothelioma tumor into the tibia of Rhode Island Red chicks it was pos- 
sible to produce five different types of bone sarcoma, including endothelioma, 
corresponding almost exactly with the different types found in man. If it 
is possible, as Berg’s work has proved, to produce in animals all these dif- 
ferent varieties of bone sarcoma by a single extrinsic agent, we can no longer 
regard these different varieties as different diseases but as different manifesta- 
tions of a single disease produced by a single agent. This does not necessarily 
mean that the same method of treatment should be used in these various 
types of tumors. We have found by experience that certain types of bone 
tumors (endothelial myeloma and giant cell) are highly sensitive to both 
irradiation and Coley's toxins, while, on the other hand, others, such as the 
osteogenic sarcoma with marked new bone formation, are very highly re- 
sistant to both. Hence it is important to know before we begin treatment 
just what type of tumor is present. We know that the tubercle bacillus does 
not give rise to lesions that are always typical, but that it causes a great 
variety of clinical manifestations, and that no one method of treatment is 
suitable for all of them. 

While in the majority of cases we are able to make a correct diagnosis 
from the clinical and rontgenological evidence alone, there is a considerable 
number, probably from 20 to 25 per cent., in which a correct diagnosis is 
impossible without the aid of a histological examination. This brings up 
the question of indications and contra-indications of biopsy. 
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Biopsy . — The question of performing a biopsy in bone sarcoma for tbe 
purpose of establishing the diagnosis is one that is still unsettled. Some 
advocate a biopsy in every case as part of the treatment, while others, includ- 
ing Ewing, would omit the biopsy altogether or limit it to a ,very ■ small 
number of cases. In my opinion the dangers and disadvantages associated 
with a biopsy have been greatly over-emphasized. The two- most frequently 
mentioned are: (i) Dissemination of the tumor, by means of which some 
of the cells enter the circulation and cause metastases, and (2) failure of 
the biopsy wound to heal, resulting in infection, possibly necessitating an 
amputation. 

If the biopsy is performed by the surgeon who is to have the final treat- 
ment of the case, one who employs the best operative technic, the danger 
of infection is extremely slight; furthermore, the possibility of generaliza- 
tion occurring by reason of the biopsy, in my opinion is also very slight, 
hardly sufficient to offer any serious objection to the operation. Dr. Francis 
Carter Wood, in his experiments on animal tumors, has shown that the 
danger of metastasis is not increased by the biopsy ; and my experience with 
human beings supports this view. 

As to the exact value of the biopsy, after it has been performed, there 
is also much difference of opinion. Pfahler and Parry 8 believe that when 
the expert radiologist is in doubt, the pathologist is also often in doubt ; and 
if the microscopical slides are sent to several equally expert pathologists, 
the opinions are apt to differ. Furthermore, he quotes Ewing as saying that 
the rontgenograms are of equal or greater importance than the microscopical 
section.* Kolodny often finds that with a good clinical history and rontgeno- 
grams, one can be as sure of a diagnosis as from seeing the patient, the 
lesion, the gross specimen and numerous sections, and adds, “Not infre- 
quently a rontgenogram is more decisive than a number of microscopic sec- 
tions.” This opinion has been expressed by many of the leading pathologists 
as well as Ewing. 

My personal opinion is that when trying to make a diagnosis of bone 
sarcoma, especially in the early stages of the disease, we should not trust to 
the rontgenogram alone unless the clinical evidence strongly supports it. It 
is most important that a correct diagnosis be made as early as possible if the 
treatment is going to be of any avail. While it is often possible in the later 
stages of the disease to make a positive diagnosis of osteogenic sarcoma from 
the rontgenogram alone, this is not true in the early stages. Therefore, in 
trying to make a diagnosis in the early stages, one should take advantage of 
all that is to be gained from a careful study of the clinical history, the 
physical examination and the rontgenogram. In a limited number of cases it 
will be necessary to make, in addition, a histological study of the gross speci- 
men and microscopical sections removed at biopsy. 

Two years agoy the opinion was published in the lay press that all that 

* I believe that Ewing has usually qualified his statement by “sometimes.” 

t In connection with the Bone Sarcoma symposium at Baltimore, Md. 
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was needed to make a correct diagnosis of bone sarcoma was for the family 
physician to send a film of a suspected tumor to a radiologist and get his 
diagnosis by return mail. This idea gives a very erroneous impression of 
the many difficulties associated with the early diagnosis of bone sarcoma. 
The impracticable side of this plan is well illustrated by the following state- 
ment of Bloodgood : 9 

“A surgical colleague tells me that he has submitted the X-ray of a bone to sixteen 
consultants and got sixteen opinions. Another informs me that he submitted his case 
to eight authorities; all agreed on amputation without biopsy, and after amputation the 
lesion proved to be osteomyelitis of the Garre non-suppurative type.” 

It is only by a careful weighing of all the evidence including the clinical, 
rontgenological and pathological, that one is able to reach a correct diagnosis in 
many of the more difficult cases ; and in a certain and fortunately very limited 
number of cases the most experienced observer will find it impossible to do so 
with the aids mentioned. 

Frozen-section Diagnosis . — Many writers, including Bloodgood and 
Lewis, advocate making a diagnosis from frozen sections obtained at the 
biopsy; if the condition proves to he malignant, an amputation is at once 
performed; if the condition proves to be a benign giant-cell tumor, conserva- 
tive treatment is employed. Personally, I do not believe that such an impor- 
tant matter as the amputation of a limb should be determined from a micro- 
scopical examination of frozen sections of a bone tumor. In many instances 
the specimen contains so much bone and cartilage that it is impossible to 
make sections without decalcification. In other cases in which the specimen 
contains soft tissue only, I find it frequently impossible to tell whether we 
are dealing with a benign condition or a malignant one. Therefore, I have 
given up trying to make a definite diagnosis from frozen sections. I believe 
it is perfectly safe to wait for the paraffin sections ; I have seen no harm 
result from this delay. 

A clinical history of rapid tumor growth accompanied by severe pain, 
even with a doubtful rontgenogram or no rontgenogram at all, may furnish 
sufficient grounds for an amputation. I have performed an amputation in a 
considerable number of cases of bone sarcoma without a biopsy, upon clinical 
and X-ray evidence alone, and in each case the condition has proved to be 
malignant. 

Surgical Treatment . — The treatment of sarcoma of the long bones by 
amputation dates back to the time when this condition was first recognized 
as a malignant process, although classified under a great variety of names. 

Unfortunately, in the earlier years, and, in fact, until recently, amputa- 
tion was not performed until the disease had progressed so far that there 
was little or no hope of saving the patient’s life by any method of treatment. 

Not until 1920 did we begin to see marked improvement in the results of 
amputation alone for sarcoma of the long bones. In 1922, Meyerding 10 
reported a series of 100 cases treated by amputation ; in many, prophylactic- 
toxin treatment was given, and in some this was supplemented by rontgen 
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therapy. At the time of the report, 50 per cent, of the patients were living, 
1 6 per cent, over five years. 

In May, 1923, at a symposium on Bone Sarcoma by the Association of 
Surgeons of Great Britain and Ireland, in London, Gask reported a series of 
fifty-seven cases of sarcoma of the long bones, exclusive of giant-cell tumors, 
admitted to St. Thomas’s Hospital from 1901 to 1921. Out of forty-six 
cases in which amputation was performed, twelve were alive three years later, 
and seven more than five years later; one of these died of metastasis to the 
skull more than six years after amputation. 

I believe the improvement in prognosis during the last decade is un- 
doubtedly due to our ability to make an earlier diagnosis by reason of a more 
correct interpretation of the early rontgenograms and an early adoption of 
surgical measures (amputation). In our own series the prognosis has im- 
proved as a result of combining the systemic treatment with the toxins of 
erysipelas and Bacillus prodigiosus with surgical operation or irradiation. 

Disarticulation . — I have performed hip-joint disarticulation for sarcoma 
in seventeen cases without mortality but with only two permanent recoveries. 
In one case the recovery was due not to the amputation alone but to the 
prophylactic-toxin treatment as well. 

This patient, a young girl, was operated upon by Dr. William T. Bull, in 1893, for 
a periosteal fibrosarcoma of the metatarsal bone ; an amputation above the ankle was 
performed. One and a half years later the disease recurred in the stump, and a metastatic 
tumor the size of a child’s head appeared in the popliteal space. Under Coley’s toxins 
the disease showed marked regression; but one year later it began to increase in size 
and I performed a hip-joint amputation. Within a short time extensive metastases de- 
veloped in the gluteal region and the condition became quite inoperable. Under prolonged 
toxin treatment the disease steadily regressed until it had entirely disappeared. The 
patient is well at the present time, thirty-eight years since the treatment was first begun. 
In a second case of amputation at the hip by Dr. Stuart McGuire (1917), for round-cell 
sarcoma (endothelial myeloma) in a bo} r aged three and one-half years, the patient 
was referred to me for treatment of extensive, inoperable metastases to the skull (June, 
1919) ; under toxin- and radium-treatment the tumors disappeared and the patient is in 
fine health today, thirteen years later. 

During recent years I have performed very few disarticulations and these 
only in cases in which the disease occupied the middle and upper third of the 
femur. In nearly all the cases in which the disease occurred in the lower 
half of the femur I have found is possible to amputate below the trochanter 
leaving a sufficient stump to permit the use of an artificial leg. I believe if 
prophylactic-toxin treatment is given after such an amputaion one will get 
practically as many permanent recoveries as if a disarticulation had been 
performed. 

In performing an amputation without disarticulation, it is important that 
this should be done at a point at least four or five inches beyond the apparent 
extension of the tumor as shown by palpation and rontgen-ray. In a very 
large number of cases in which we have amputated below the trochanter for 
periosteal sarcoma of the lower portion of the femur, there has been 
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currence in the stump in only four cases. In two cases of osteogenic sar- 
coma of the upper end of the humerus very satisfactory results were obtained 
by resection and irradiation ; both patients are well over ten years. 

My first successful result with the toxins in sarcoma of the long bones occurred in 
1897, in a young man twenty-seven years of age with an extensive periosteal spindle-cell 
sarcoma of the tibia, in which the diagnosis had been confirmed by Dr. John Caven, 
Professor of Pathology of the University of Toronto. Many who had seen the patient 
before he came to me had advised an amputation. I decided to try the toxins alone. 



Fig. 1. Fig. 2. 

Fig. i.— S piral fracture of the shaft of the humerus (May, 1923), showing no evidence of 
a pathological condition at the time of injury. 

Fig. 2. — Same case as shown in Fic. i, this film having been made one year later show- 
ing a very extensive endothelial myeloma of the humerus at the site of the fracture. The 
condition was inoperable at the time of the author’s first observation. The case was treated 
with toxins for two and a half years in addition to two radium-pack treatments. Good recovery 
was made, the patient being well eight and a half years later, with a useful arm. 


Under two months’ treatment, the tumor had almost entirely disappeared and the bone 
cavity had healed by healthy granulations. Just as he was about to be discharged, he 
contracted a severe attack of erysipelas which started at the site of an old sinus from 
a previous operation and extended over the entire leg and thigh. The patient made a 
complete recovery and was discharged from the hospital three weeks later. When last 
traced, thirty-two years later, he was still in excellent condition with a perfectly useful 
limb. 
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I had continued to use conservative treatment (a brief course of Coley’s toxins) 
before amputation in all cases of periosteal sarcoma. However, since 1920, I have come 
to realize that the osteogenic type, especially that associated with new bone formation, 
is highly resistant to toxins as well as to irradiation, and that immediate amputation 
followed by prophylactic toxin treatment offers the greatest hope of benefit. 

After amputation or resection for osteogenic sarcoma, Fraser 13 believes in exposing 
the skeletal outline, the lungs and the mediastinum, to intensive X-rays, concentrated if 
possible within twenty-four hours, using 250,000 volts and giving a 70 per cent, (sar- 
coma) dose. He states that this has been responsible, in two cases in which resection 
was performed, for the prolongation of life. He also maintains that Coley’s toxins are 
of value in preventing or delaying metastases. He feels that the latter, in conjunction 
with resection, offers a field of possibilities as great if not greater than that of 
amputation. 

Irradiation. — During the past ten years there has been an increasing ten- 
dency to refer all cases of bone sarcoma to the radiologist for treatment. 
The reason for this is obvious: Up to 1920 the results of amputation in 
malignant periosteal sarcoma were so bad that the surgeon, and, even more, 
the patient, were ready and willing to turn to any other method of treatment 
that offered any reasonable hope, especially if such method avoided the 
sacrifice of the limb. While irradiation was employed soon after the dis- 
covery of the rontgen-ray, it was not until the introduction of the high- 
voltage machine and the acquisition of large amounts of radium that the 
treatment of bone sarcoma by irradiation was carried out on a large scale. 

The impression has been given by some writers, i.e., Evans and 
Leucutia, 14 that I am definitely opposed to irradiation for bone sarcoma. On 
the contrary, I was the first to employ X-rays in the treatment of bone sar- 
coma (in 1902 at the Memorial Hospital) and during the past fifteen years 
I have made an earnest effort to determine its value in the different types of 
bone sarcoma. Between 1915 and 1928, practically all the service cases, in- 
cluding those of giant-cell tumor, at the Memorial Hospital were treated by 
primary irradiation. Having a large amount of radium at our disposal, at 
first four grams, and later eight grams, a considerable number of cases were 
treated with the radium pack ; this was sometimes supplemented by bare tubes 
of radon or gold seeds inserted into the tumor. The majority of cases, 
however, were treated with rontgen-rays by Doctors Herendeen and Duffy. 
It was hoped that in the event of failure to control the disease by irradiation, 
a later amputation after prolonged irradiation might yield better results than 
would an early amputation without pre-operative irradiation. Unfortunately, 
this hope proved unfounded. In 1928, a careful review of the results ob- 
tained in more than 140 cases of primary operable malignant sarcoma of the 
long bones treated by irradiation showed only four patients alive and well 
beyond the five-year period. Hence, we have abandoned irradiation as the 
primary method' of treatment for osteogenic sarcoma, and have substituted 
immediate amputation followed by a course of prophylactic treatment with 
Coley's toxins. 

At the International Cancer Congress in London, 1928, Ewing, 35 who 
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had long been a strong advocate of primary irradiation for bone sarcoma of 
all types, gave his views as follows : “When the signs point to a true osteo- 
genic sarcoma of medullary and sub-periosteal, sclerosing, or telangiectatic 
type, the best treatment is probably immediate amputation, preceded if neces- 
sary by a biopsy at the same time. With these cases, radiation seems to have 
accomplished very little.” 

On the other hand, we find Pfahler and Parry, 10 in 1931, advocating 
irradiation for osteogenic sarcoma. However, their report of fifty-seven 
cases contains only six cases of sarcoma of the long bones well for a period 
of five years or more ; four of these six cases were treated by amputation in 
addition to irradiation, and one by excision. The only one treated without 
surgery had no microscopical confirmation of the diagnosis. Therefore, the 
results in this series were not obtained by irradiation alone but by irradiation 
plus surgery. Plad irradiation been continued for a longer period of time, as 
in the Memorial Hospital series and as is advocated by Iiolfelder, I am 
certain that the results reported by Pfahler and Parry would have been much 
less favorable. In the Memorial Plospital series, primary irradiation was 
given for a much longer period than one month, and amputation was per- 
formed only after failure to control the disease by irradiation ; the number 
of five-year recoveries is exceedingly small, much smaller than in the group 
treated by primary amputation and prophylactic-toxin treatment. 

Plolfelder, 17 the Director of the Rontgen Institute of the Surgical Uni- 
versity Clinical, Frankfort, whose statistics are frequently quoted, especially 
by Pfahler, reports twenty-five cases of bone sarcoma treated with deep 
rontgen therapy during the years 1920-1921 and 1925-1926 (up to June 
30). Sixteen of these cases were traced upwards of three years, and the 
remaining nine for more than two years. Of the sixteen cases, six are stated 
to have been clinically cured ; three of these were under observation for more 
than five years. In only three of these six cases was the diagnosis verified 
by histological examination. In six other cases improvement was noted 
which lasted over a period of from one to two years. Ten patients died of 
the disease. Of the nine cases that were traced for upwards of two years, 
seven remained clinically cured at the time of the report ; in six of these the 
diagnosis was confirmed by histological examination. It is important to note 
that nearly one-third of these cases were giant-cell tumors. 

While Holfelder deems the number of cases reported and the period of 
observation insufficient to justify more definite conclusions as regards end- 
results, he believes they do warrant the conclusion that the clinical results of 
rontgen treatment of bone sarcoma, if properly conducted, will certainly not 
be worse than the best results obtained with radical operative procedures. He 
states that inasmuch as rontgen treatment of bone sarcomas completely 
avoids the serious mutilation of radical operation, he feels it a duty, even 
at this early date, to advocate conservative rontgen therapy for all types of 
bpne sarcoma, in preference to any of the mutilating operations. He goes 
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still farther than Pfahler and Parry in advocating prolonged irradiation, 
rather than amputation after a short period of irradiation. 

However, I believe Holfelde r's series of cases is far too limited in number, 
and the period of observation too short to influence one in substituting 
irradiation for amputation in the treatment of osteogenic sarcoma of the 
long bones. 


According to Forssell , 15 radiological treatment alone should not as yet he advised for 
operable cases of osteogenic sarcoma of the long bones. While pre-operative and post- 
operative irradiation should be used with conservative operation — this combined method 
has doubled the proportion of cures at the Radiumhemmet — he doubts whether irradia- 
tion prior to or after amputation is of any use. Yet “it may be worth while considering 
the possibility that a heaiing process initiated by radiation may in some cases bring 
about an increased resistance against tumor formation.” He urges that tumor treatment, 
both surgical and radiological, be centralized in the largest hospitals, since special technic 
and training are so necessary. He estimated that in ail the hospitals in Sweden only 
twenty malignant tumors of the long bones are admitted each year, hence the necessity 
of concentrating the material. 

Undoubtedly, a very large number of osteogenic sarcomas have been treated in this 
country by primary irradiation during the past ten years, and the statistics of the Bone 
Sarcoma Registry of the American College of Surgeons should show a considerable 
number of five-year recoveries, had the method proved successful. As a matter of fact, 
however, the Registry shows only two cases of osteogenic sarcoma (one of the long bones) 
cured by irradiation alone; and in one of these cases the diagnosis was based on the 
clinical and rontgenological evidence alone, and in Doctor Ewing's opinion was by no 
means positive; he believed the condition simulated a myositis ossificans. 


Preliminary Irradiation. — While Bloodgood believes that a brief trial of 
preliminary irradiation before biopsy entails no risk, personally I have seen 
several cases in which I believe harm has resulted from irradiating a long 
bone sarcoma for even a short period of time, i.e., less than one month. 

In spite of the improved results from early amputation, the fact re- 
mains that at the present time a very large number (in m3' opinion, the 
major it}*) of osteogenic sarcomas are being treated b}' primary irradiation 
as the method or choice — and this is true of some of the foremost hospitals 
of the countr}'. 

Treatment of Osteogenic Sarcoma. — In view of the fact that osteogenic 
sarcoma is highly resistant to both irradiation and Coley’s toxins, I believe 
an amputation should be performed as soon as a positive diagnosis has been 
made. I do not approve of preliminary irradiation. Within one week of 
the operation the patient should receive prophylactic treatment with the mixed 
toxins of erysipelas and Bacillus prodigiosus. ( Cole}'.) This treatment can 
be carried out at home later on by the local physician. The initial dose 
should be small, not over one-half minim, and gradually increased to the 
point of producing a moderate reaction, a temperature of ioi c or 102 °. The 
injections should be kept up, with occasional intervals of rest, for at least 
six months; they need not greatly interfere with the patient’s routine of life. 
I believe that the prophylactic toxin-treatment more than doubles the number 
01 five-year recoveries obtained by early amputation alone. 
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There is a certain type of osteogenic sarcoma now classified as periosteal 
fibrosarcoma which involves the periosteum alone or the muscular attach- 
ments of the periosteum, in which there is little or no bone involvement. 
This is more benign than the ordinary osteogenic sarcoma. In this type 
one is justified in trying to save the limb by conservative treatment (local 
irradiation and systemic toxins). We have under observation at present four 
cases in which the disease has been held apparently under complete control 
for three years. In addition there are a few cases of osteogenic sarcoma of 
the osteolytic type, highly cellular, with little or no new bone production, that 
have been cured by toxins alone or in conjunction with irradiation. 

However, these apparent permanent recoveries under considerative treat- 
ment are limited to a certain rare type of osteogenic sarcoma. As a general 
rule, I believe that early amputation followed by a course of prophylactic 
treatment with Coley’s toxins should be the method of choice in the treat- 
ment of osteogenic sarcoma of the long bones. 

Endothelial Myeloma or Ewing’s Sarcoma . — This type of tumor has been 
found to be much more amenable to treatment with toxins and radium than 
has the osteogenic type. It is a type with very definite clinical, rontgeno- 
graphical and histological characteristics, different from those found in osteo- 
genic sarcoma. As Ewing 10 pointed out, it originates chiefly in the shaft 
of the long bones, and occurs mostly in children or young adults. The 
rontgenogram, together with the clinical history and physical signs, is usually 
sufficient to establish the diagnosis ; but in the small group in which it is 
impossible to make a correct diagnosis, I believe one is justified in perform- 
ing a biopsy. We have used the aspiration method of biopsy in this type 
with some success. 

Treatment . — Surgery alone has given very poor results: only one case 
in twenty-two reported by Howard and Crile 20 was alive three years after 
amputation. I have never seen a case cured by amputation alone. 

Some remarkable recoveries under toxins and irradiation combined are 
reported in my paper on Endothelial Myeloma, already referred to (I93 1 )- 
While a very considerable number of cases have been treated by primary 
irradiation alone (twenty-five cases in our own series), so far there has been 
only one five-year cure, but, unfortunately, in this case there was no micro- 
scopical examination to verify the diagnosis. 

We are able to report but a very few cases treated by amputation after 
prolonged irradiation for the reason that while one is congratulating himself 
on the rapid diminution or complete disappearance of the primary tumor, 
metastases frequently develop, and it is then too late to amputate. We have, 
however, ten cases in which amputation was performed after prolonged 
irradiation. This group contains one five-year cure; no patient survived 
amputation much longer than one year. A review of the earlier statistics of 
Gross, and of the later statistics of Meyerding and others, shows but few 
cures from amputation alone in that group previously classified as small 
round-cell sarcoma but now known as endothelial myeloma or Ewing’s sar- 
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coma. While we have been able to treat successfully a considerable number 
of cases of endothelial myeloma that were beyond amputation, and in some 
of which metastases had already developed, we must admit that we have not 
infrequently failed to control the disease even when the treatment (toxins 
and irradiation) was begun at an early stage. Thus it is difficult to decide on 
the best method of procedure in an early operable case of endothelial 
myeloma of a long bone. If we amputate at once, following this with pro- 
longed prophylactic-toxin treatment, we may expect a permanent cure in 
about 50 per cent, of the cases. If we try to control the disease by local 
irradiation combined with systemic toxin treatment, we shall probably get a 
successful result in at least 30 per cent, of the cases. A certain number, 
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Fig. 3. — Microphotograph. 

however, will develop metastases while undergoing treatment and even while 
the local condition is showing marked improvement ; then amputation cannot 
be considered. In view of the complexity of the question of treatment, it is 
well when dealing with an adult patient to explain the matter as fully as 
possible and to let him have some voice in the decision. 

A careful analysis of the end-results of different methods of treatment 
would seem to warrant the conclusion that while endothelial myeloma is the 
most malignant of all types of bone tumor, one is justified in trying systemic 
treatment with the toxins of erysipelas and Bacillus prodigiosus (Coley) 
combined with local irradiation, preferably the radium pack, for a limited 
period before resorting to amputation. If no marked improvement is noticed 
at the end of six or eight weeks, amputation or resection should be per- 
formed, followed by prolonged prophylactic-toxin treatment. Further delay 
without evidence of improvement may result in the development of metas- 
tases, with the loss of all hope of saving the life of the patient. 
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The most significant fact brought out by our statistics is the compara- 
tively large number of inoperable cases that have recovered and remained 
well for five years or more. Fifteen cases of inoperable long-bone sarcoma 
were well more than five years ; nine were treated by toxins, and six by toxins - 
and radiation. 

Multiple Myeloma , — This type of tumor has long been regarded as uni- 
formly fatal, so much so that but scant reference to the subject of treatment 
is made in any of the literature. Geschickter and Copeland , 25 in their report 
of thirteen cases observed at Johns Hopkins, pass over the subject of treat- 
ment with the following brief statement: 

With no proved case reported as cured it is evident that palliative symptomatic 
treatment only is available. Nursing care to avoid unnecessary pain on motion and 
pathologic fracture is important. When fractures occur, the ordinary methods of treat- 
ment by fixation may be given, as pain is thus minimized and healing often accom- 
plished. Morphine for pain, liver diet and tonics for anaemia and inhalations for respira- 
tory complications are helpful. 

According to Ewing , 27 these cases invariably have a fatal termination. 
Meyerding 20 believes treatment is of little avail. He states : “Radiotherapy 
may produce temporary benefit ; surgical treatment is of no value except as 
a diagnostic aid, and transfusions are of transient value.” 

In a recent paper on the subject, covering fifteen cases of multiple mye- 
loma, I reported a case in which the disease involved the spine and ribs ; there 
was partial paraplegia; the diagnosis had been confirmed by microscopical 
examination. Under Coley’s toxins alone this patient made a complete 
recovery and remained well for five years, when he died of lobar pneumonia. 

In another case in which the disease involved the spine and ribs and was 
accompanied by complete paraplegia and loss of fifty pounds in weight, and 
in which irradiation had been tried without success, the patient made a good 
recovery under Coley’s toxins. One year later, he was able to walk about 
with the aid of a cane, he had regained most of his lost weight, and rontgeno- 
grams of the skeletal bones showed no evidence of the disease. He was still 
in good health when traced, more than three years after the beginning of 
treatment ; but I have learned recently that he has a recurrence. 

Inasmuch as these tumors are radiosensitive and as most of the bones 
are involved, the Heublein unit established at the Memorial Hospital a year 
ago would seem to be the best method of administering the treatment. By 
this method the patient receives continuous irradiation all day, with the 
exception of short intervals for meals and medical visits, over a period of 
many days or until the desired erythemic dose has been received, depending 
on the indications in a given case. The usual period is from two to three 
weeks. One patient with multiple myeloma was treated in the Heublein 
unit of the Memorial Hospital about six months ago with very marked 
improvement. The Heublein method of irradiation, combined with systemic 
treatment with Coley’s 28 toxins, seems far superior to any other for such a 
temporary condition. 


446 



TREATMENT SARCOMA LONG BONES 


In view of the results obtained in our series, I have come to the conclusion 
that the prognosis in multiple myeloma is by no means as hopeless as is 
universally believed. In a number of cases the disease has been held in 
check for a considerable period of time by Coley’s toxins alone and by irradi- 
ation alone; it is apparently susceptible to both agents; therefore I believe a 
combination of systemic toxins and local irradiation is the method of choice 
in the treatment of multiple myeloma; and no case should be given up as 
hopeless until this combined treatment has been given a thorough trial. 

Giant-cell Tumors . — Curiously enough, there still remain the same doubt 
and uncertainty that existed seventy years ago, as to the true nature of the 
so-called benign giant-cell tumor. The theory that these tumors are always 
benign and never metastasize dates back to the first half of the nineteenth 
century (Lebert, 31 Paget 30 and Nelaton 32 ). 'Virchow 33 (1862), however, 
contended that giant-cell tumors are sometimes malignant and give rise to 
metastases, and his opinion was strongly endorsed by Gross, 34 (1874). Some 
twenty-two years ago the whole question was revived by Bloodgood, 35 and 
it was largely due to his somewhat dogmatic and frequently reiterated state- 
ment that giant-cell tumors are always benign and never metastasize, that 
surgeons were led to abandon amputation as the primary method of treating 
giant-cell tumors, and to attempt to save the limb by curettage or irradia- 
tion. Irrespective of whether we agree with Bloodgood’s views or not, we 
must admit that his teachings have had an important influence towards a 
more conservative treatment of these tumors, and that many limbs have been 
saved thereby. The view of the benignity of giant-cell tumors gradually 
gained adherents, and by 1924 it might be stated that the majority of 
pathologists all over the world had adopted it. In my 30 paper on the 
Prognosis in Giant-cell Sarcoma of the Long Bones, based on a study of 
fifty cases personally observed, I stated : 

There is only one explanation of these cases which still leaves it possible for one 
to entertain the theory that giant-cell tumors are always benign; and that is to assume 
that all of the cases here reported, in which metastases developed ending in death, were 
cases of mistaken diagnosis. As a matter of fact, however, in the author’s personal 
series of cases, the diagnosis of benign giant-cell sarcoma was made not only by com- 
petent pathologists, but in many cases by the very pathologists who had made a most 
careful study of bone tumors; so that if men of such wide experience are unable to 
differentiate the benign from the malignant type until death from metastases occurs, 
how much less likely is it that pathologists of ordinary experience will be able to make 
such differentiation. 

Since the publication of that paper I have had an opportunity of studying 
forty-eight additional cases, making a total of ninety-eight cases of giant-cell 
tumor of the long bones observed at the Memorial Hospital and the Hospital 
for Ruptured and Crippled. In no less than fourteen cases the condition 
proved to be malignant ; in four of these cases the early diagnosis of giant- 
cell sarcoma rested on clinical and rontgenological evidence alone; later, 
after prolonged irradiation, the diagnosis was confirmed by microscopical 
examination. 
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Fig. .1.— May, 1923. Giant-cell sarcoma of humerus. Toxins anil radiation after exploratory operation. Patient well nine years later. Bone Sarcoma Rcttistry at first 

classified this case as a malignant osteogenic sarcoma; later revised diagnosis. 

Fig. 5. — Same case six months later. 
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A number of other surgeons have published cases of giant-cell tumor associated with 
metastases : Behring 57 collected 384 cases of sarcoma of the long bones operated upon in 
the leading hospitals of Sweden during the years 1901 to 1926. The diagnosis was veri- 
fied histologically in all but two cases of a series of 246. Of this group, twenty-seven 
were classified as giant-cell sarcoma. All were operated upon more or less radically. 
In all of these cases the diagnosis of giant-cell sarcoma was made histologically by 
pathologists of large experience in the study of bone tumors. However, no less than 



Fig. 6. — Microphotograph of same case as Fig. 4. 

six of the twenty-seven patients died of metastases. Behring feels that the question of 
whether giant-cell tumors are always benign must be left open for the present. 

Korchow, 3 ’ of the State Institute of Radiology and Cancer Research, Leningrad, has 
made a study of fifteen cases of giant-cell tumors of bones observed during one year. 
It is interesting to note that in eleven cases trauma seemed to be an important etiological 
fact. While thirteen cases ran a benign course, two proved malignant. Eleven were 
treated by X-rays and four by operation. One was cured, two improved, nine unaffected, 
two became worse, and one died (but not as a result of the tumor). The author con- 
cludes that these tumors start as osteitis fibrosa but owing to trauma and other unfavor- 
able factors the osteitis develops into a tumor which may become malignant. He 
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advocates biopsy for diagnosis and treatment. In most cases he believes that surgical 
treatment should be conservative (curettage, resection). According to Korchow, irradia- 
tion does not give very satisfactory results and is only specially indicated when operation 
is difficult or impracticable on account of the site of the tumor. 

Simmons 311 states, in his review of the giant-cell tumors of bone collected by the 
Bone Sarcoma Registry prior to 1925 (116 in number), that he has seen four cases of 
giant-cell tumor in which death occurred from metastases ; two were registered prior to 
1925 and two since that date. Simmons adds that he knows of several other unpublished 
cases observed at other clinics, and that Codman also has seen several other cases. 

These statistics and others would seem to force one to the conclusion that while the 
majority of giant-cell tumors are benign or only locally malignant, there is a very 
definite number which, while clinically and microscopically benign in the earlier stages, 
do later take on malignant characteristics and cause death by metastases. These cases, 
I believe, furnish conclusive proof that the view held by Virchow and Gross is more 
nearly correct than that of Nelaton. This does not mean that we as practical surgeons 
should move the clock backwards and again treat giant-cell tumors of the long bones 
by amputation as formerly. Experience has taught us that amputation as a primary 
method of treatment should seldom, if ever, be employed. Practically all these cases 
should be treated by conservative measures. I have not performed a primary amputation 
for a benign giant-cell tumor of a long bone for thirty years. 

Treatment of Giant-cell Tumors . — The main objections to the surgical 
treatment of giant-cell tumors have been especially emphasized by Ewing and 
Herendeen. They are: First, the danger of serious haemorrhages in the 
larger and more vascular giant-cell tumors ; and second, the danger of infec- 
tion either at the time of operation or later, due to failure to obtain primary 
union of the biopsy wound. It is asserted that if the larger cavities are 
packed with gauze they are apt to become infected sooner or later, while if 
an unhealed sinus persists, re-infection may occur, and amputation may 
become necessary. 

Such is the picture often drawn illustrating the dangers of surgical treat- 
ment. There is no doubt that these dangers do exist and have been associated 
with the surgical treatment of giant-cell tumors in the past. The matter of 
chief practical importance is : are they seen frequently or but rarely, and are 
they associated with some failure in surgical technic? The critics of this 
treatment apparently think they are very common sequelae. As a matter of 
fact, however, if curettage is performed with sufficient care and thorough- 
ness, no packing is necessary; the wound can be entirely closed, and in 
nearly every case it will heal by primary union. 

A careful analysis of more than 200 cases treated surgically at Johns 
Hopkins (100 by curettage) gives no support to the theory that infections 
with their attendant dangers are of frequent occurrence. In the entire series 
they were extremely rare and there were no deaths. 

On the other hand, the bad results of irradiation in the treatment of giant- 
cell tumors are almost never mentioned, and from a study of the literature 
one might infer that they never occur. If we analyze the cases treated by 
this method at the Memorial Hospital, we find a considerable number of 
bad results that are quite as serious, if not more so, than those connected 
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with surgical treatment. Among them may be mentioned that of pathological 
fracture. This not infrequently follows prolonged irradiation, especially in 
sarcoma of the femur. Of twenty cases of giant-cell tumor of the femur 
treated by irradiation at the Memorial Hospital, six developed a pathological 
fracture. 

Then there is the danger of a late osteomyelitis developing after an ap- 
parent cure by irradiation. This has been observed in two cases under my 
own obsevration ; in both an amputation was necessary. In addition there is the 
risk of radium burns which still occur occasionally even in the hands of experi- 
enced radiologists. 

My chief objection to regarding irradiation as the method of choice in 
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Fig. 7. Fig. S. 

Fig 7. — Giant cell medullary carcoma of lower end of femur, Vnee joint, and upper end of 
tibia. Treated with toxins and radium. Limb saicd. Patient veil eight jears later when she 
died of haemorrhages from childbirth. 

riG. S. — Same ca=e as Fig. 7, showing how Nature has reformed the destroyed condjle. Fuc 

jears after treatment. 

the treatment of giant-cell tumors of the long bones are: (i) The long 
period of disability, and (2) the impossibility of making a correct diagnosis 
of benign giant-cell tumor in at least one out of five cases from the clinical 
and rontgenological evidence alone. 

Another advocate of irradiation for giant-cell tumors is Regaud, 40 but a 
glance at his statistics shows that of the fourteen cases reported, twelve 
occurred in the jaw (in these he had nearly 100 per cent, recoveries) ; one in 
the cervical spine, and only one in a long bone. This, unfortunately, was 
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treated primarily by resection and later by irradiation for a recurrence, so 
that Regaud’s statistics offer practically no evidence of the value of irradia- 
tion in the treatment of giant-cell tumors of the long bones. 

The prognosis in this group of tumors has been found to vary greatly 
with the particular bone affected, being graver when the disease is located 
in the lower end of the femur and the upper end of the tibia than when the 
radius, ulna or fibula is involved. 

While our results at the Memorial Hospital have proven beyond a doubt 
that it is possible to cure a giant-cell tumor of a long bone, even of the femur 
or tibia, by irradiation, I do not think we have as yet proven this method to 
be superior to all others. There is still a grave objection to treating a sup- 
posed giant-cell tumor of a long bone by primary irradiation without a hiopsy 
— as advocated by Ewing and Herendeen — for the reason that in at least one 
out of five cases it is impossible to make a correct diagnosis of benign giant- 
cell tumor from the clinical and ronlgenological evidence alone. In other 
words, if we proceed in this manner we shall find that one out of every' five 
cases will prove to be a malignant osteogenic sarcoma. By the time the 
error in diagnosis is discovered it is usually' too late to save the life of the 
patient by' amputation. Furthermore, the period of time required for this 
treatment in the majority of cases is too long to justify' a general adoption 
of the method. 

A simple biopsy' should never be performed in a case of giant-cell tumor 
or one in which the clinical and rontgenological evidence points strongly 
towards a giant-cell tumor. If a giant-cell tumor, particularly of the long 
bones, is cut into at all, a thorough curettage down to healthy' bone should 
be performed, the wound swabbed out with chloride of zinc or carbolic acid, 
and, if possible, closed without drainage. If this is done, then we have not 
performed a biopsy' but have employed the surgical treatment, which, in my 
opinion, is the method of choice for giant-cell tumors. A simple biopsy is 
not advocated because of the difficulty' of obtaining primary wound-healing, 
and the danger of sinus formation and infection owing to the high vascularity 
of these tumors. 

During the last two years at the Memorial Hospital, in many cases of 
giant-cell tumor in which the bony' shell* has been penetrated, we have found 
it possible to make an accurate diagnosis by the aspiration biopsy' of Martin 
and Ellis 41 or 42 the Hoffman-punch biopsy'. If a diagnosis can be made 
by the aspiration method without an incision, then my' principal objection to 
the use of primary irradiation in the treatment of giant-cell tumors will have 
been overcome. 

In many cases, however, it has been found necessary' to introduce a large 
needle into a number of areas ; and it is quite conceivable that in a highly 
vascular tumor some of the cells set free by' the aspiration might enter the 

* If the bony shell has not been destroyed it is impossible to use the aspiration 
biopsy method. 
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circulation and be carried to other parts of the body, thus giving rise to 
metastases. I am not at all sure but that this risk might be as great if not 
greater than any associated with a biopsy of the ordinary type. In one 
case, a large, highly vascular tumor of the ilium, the patient died suddenly 
of embolism on the day after an aspiration biopsy. It is possible that it was in 
no way connected with the biopsy. 

If, on the other hand, the case is treated primarily by surgery combined 
with toxins or toxins and irradiation, the entire tumor will have been removed 
by curettage and the surgeon will have the benefit not only of a clinical, 
rontgenological and macroscopical examination, but of a careful histological 
examination as well. If the tumor proves to be a malignant central sarcoma, 



Fig. ii. Fig. 12. 


Fig, ii. — Malignant giant-cell sarcoma of mid-dorsal region. Microscopical diagnosis: round- 
cell sarcoma with many atypical giant cells. (Dr. Harlow Brooks.) Complete paralysis of bladder, 
rectum and lower extremities. Under four months’ toxin treatment, patient made a complete 
recovery and is well thirty years later. 

Fig. 12. — Giant- and spindle-cell sarcoma of tibia with destruction of upper four inches, treated 
by curettage, toxins and radium. Limb saved; patient well eighteen years later. Picture shows 
replacement of new bone five years later. Well seventeen years later. 

immediate amputation should be performed followed by a course of prophy- 
lactic-toxin treatment. This method offers a much greater chance of saving 
the life of the patient. If the tumor proves to be a benign giant-cell sarcoma, 
the curettage and toxin treatment will, in my opinion, effect a complete 
recovery in the great majority of cases and in a shorter period of time than 
is required by irradiation. 

Summary of Results . — In view of Bloodgood’s repeated statement that 
the Johns Hopkins series prior to 1913 contains no case of bone sarcoma 
that has remained well for a period of five years, following any method of 

454 





TREATMENT SARCOMA LONG BONES 


treatment, I should like to call attention to the fact that our earlier series 
treated prior to 1913 contains nineteen cases of bone sarcoma of verified 
diagnosis that have remained well for from five to thirty-eight years. Nine 
of these cases were classified as endothelioma or small round-cell sarcoma, 
and ten as osteogenic sarcoma. 

To this group we might add one other case of malignant giant-cell tumor 
of the spine associated with complete paraplegia and loss of fifty pounds in 
weight, treated in 1902 with Coley’s toxins alone. (Fig. 13.) This patient 
was in excellent health with perfect function when I last examined him in 
July, 1932, thirty years after treatment. 

In my 43 paper of 1913 I gave a tabulated report of 125 cases of sarcoma 
successfully treated with the toxins by other men. In this group were thirty 
cases of bone sarcoma that had remained well for five years or more ; sixteen 
were inoperable sarcomas of the flat bones (diagnosis confirmed microscopi- 
cally in eleven cases) and fourteen sarcomas of the long bones: six osteogenic 
sarcoma, five endothelioma, one giant-cell tumor, and no microscopical exam- 
ination in two cases. 

Results in 168 Cases of Primary Operable Osteogenic Sarcoma of the 
Long Bones Treated by Irradiation 


Method Cases 

Rontgen-ray 84 

Rontgen-ray and radium 10 

Radium (element pack in 30 cases) 35 

Irradiation and Coley’s toxins 39 


168 

Of the eighty-four cases treated by rontgen-ray, the only five-year cures 
occurred in two cases in which amputation was performed after irradiation, 
and in one case treated by resection followed by irradiation. 

Of the ten cases treated by rontgen-ray and radium, five-year cures 
occurred in two cases in which amputation was performed after irradiation. 

Of the thirty-five cases treated by radium alone, the only five-year cure 
occurred in one case in which amputation was performed after irradiation, 
and in one case treated by resection and irradiation. 

In other words, of 129 cases of osteogenic sarcoma treated by irradiation, 
there were no five-year cures obtained without amputation or resection. The 
percentage five-year cures in this group was 5.42 or seven cases. 

Of the thirty-nine cases treated by irradiation and Coley’s toxins, there 
were two five-year cures obtained without amputation, and two with amputa- 
tion. Three other cases in which the limb was saved have remained well 
from two to four and one-half years. One of the five-year cures without 
amputation was a very extensive tumor of the humerus treated with irradia- 
tion and toxins over a period of one year. While the Bone Sarcoma Reg- 
istry committee at first classified it as an osteogenic sarcoma, five years later 
they revised their diagnosis to that of giant-cell tumor. Excluding this case 
we have three five-year cures in a group of thirty-nine cases (7.9 per cent.). 
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Of the total number of 168 cases of operable osteogenic sarcoma of the 
long bones treated by primary irradiation, nine, or 6.4 per cent., were well 
for five years or more.* 

While the results obtained by irradiation and Coley’s toxins (7.9 per cent, 
five-year cures) are a little better than those obtained by irradiation without 
toxins (5.42 per cent, five-year cures) they are no better if as good as the 
results obtained by early amputation alone without pre-operative irradiation. 
This proves that osteogenic sarcoma is highly resistant to both irradiation 
and toxins and that we are no longer justified in substituting either for early 
amputation. The only two cases in the entire series of 168 operable osteo- 
genic sarcoma in which the limb was saved were two in which the toxins were 
used in conjunction with irradiation. 


Results hi 72 Cases of Endothelial Myeloma of the Long Bones 


Treatment Cases 

Amputation alone 2 

Coley’s toxins 9 

Coley’s toxins plus amputation or resection. ... 14 

Irradiation 25 

Toxins and irradiation 22 • 


Five-year Recoveries 

0, or o per cent. 

6, or 66.66 per cent. 
9, or 64.3 per cent. 

1 , or 4 per cent. 

6, or 27.27 per cent. 


Totals 72 22, or 30.55 per cent. 

Note. — Of forty-five cases in which the toxins were used either alone or 
in conjunction with surgery or irradiation, twenty-one, or 46.6 per cent., 
have remained well for five years. 


Results hi 217 Cases of Malignant Tumor of the Long Bones in which Amputa- 
tion IFflj Employed 


Treatment 


Cases Five-year Recoveries 


Amputation alone 15 

Amputation and Coley's toxins 81 

Amputation after prolonged irradiation without 

toxins 9S 

Amputation after prolonged irradiation with 
Coley’s toxins 23 


o 

24, or 29.6 per cent, 
5, or 5.1 per cent. 
2, or 8.7 per cent. 


Of the latter two five-year recoveries, one was a periosteal fibrosarcoma of the tibia. 


Femur Cases . — In making a comparative study of early and late statistics, 
it will be found that the most notable improvement in results are in sarcoma 
of the femur. While Butlin was able to find only one three-year recovery 
in a group of sixty-eight cases of sarcoma of the femur treated by disarticu- 
lation or amputation below the trochanter, our series of over 100 cases of 
sarcoma of the femur shows twenty-one five-year recoveries (twelve osteo- 
genic and eleven endothelial myeloma). Of the eleven endothelial myelomas, 
110 less than seven were inoperable and three had extensive metastases at the 
beginning of treatment; the limb was saved in seven cases. The treatment 
employed in these cases was as follows : 

* In 10 of these cases the X-ray treatment had been carried out at other hospitals 
before the patients came under my observation. 
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Five-year 

Recoveries Per Cent. 


Amputation alone in io cases o o 

Amputation followed by Coley’s toxins in 42 cases. . . 12 28.57 

Amputation after prolonged irradiation in 48 cases ... 3 6.3 

Toxins and irradiation 3 

Toxins alone 3 

Total 21 


As to giant-cell tumors of the femur, our results at the Memorial Hospital 
would seem to lend some support to the view of Phemister (quoted by 
Pfahler) that these cases should not be treated primarily by irradiation. We 
have seventeen cases of giant-cell tumor of the femur that were treated by 
primary irradiation ; nine went on to amputation, and four died. Two other 
cases, after amputation, proved to be malignant osteogenic sarcomas, but these 
are too recent to mention the end-result. 

Results in 98 Cases of Gianl-cell Tumor of the Long Bones 

Cases 


Treated by Coley's toxins, with or without surgery 21 

Proved to be malignant osteogenic sarcoma 2 

Primary amputation (one by another surgeon) 2 

Secondary amputation 5 

Well five years or more 12 

Dead (osteogenic sarcoma) 2 

Treated by toxins and irradiation 16 

Proved to be malignant osteogenic sarcoma 2 

Amputation 9 

Well five years or more 9 

Dead 2 

Treated by irradiation without biopsy or operation 31 

Proved to be malignant osteogenic sarcoma 6 

Amputation 8 

Well five years or more 1 1 

Dead 5 

Died of another cause 1 

Treated by irradiation after biopsy or curettage 17 

Proved to be malignant osteogenic sarcoma 2 

Later amputation 7 

Well five years or more 6 

Dead 4 

Treated- by surgery alone 13 

Proved to be malignant osteogenic sarcoma 2 

Primary amputation (two by other men) 4 

Resection 3 

Secondary amputation 3 

Well five years or more 2 

Dead 2 


It should be noted that in the thirty-one cases of benign giant-cell tumor 
treated by irradiation without a biopsy, six proved to be malignant osteogenic 
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sarcoma; all dead. In the entire group of ninety-eight cases there were 
fifteen deaths. 

Five-year Recoveries . — Of a total of 261 cases of malignant sarcoma of 
the long bones, exclusive of giant-cell tumors, treated prior to November, 
1927, or five years ago, fifty-four, or 20.7 per cent, have remained well for 
five years or more. Twenty-two were classified as endothelial myeloma, and 
twenty-two as osteogenic sarcoma. Coley’s toxins were used in forty-four 
of these five-year recoveries. Fifteen cases were either inoperable when 
the treatment was begun or became inoperable during the course of 
treatment. 

Limb saved . — Of these fifty-four five-year recoveries, the limb was saved 
in twenty-one cases (twelve endothelial myeloma and nine osteogenic sar- 
coma). In all but two cases the diagnosis was confirmed by microscopical 
examination, but in these two there was a rapidly growing, extensive tumor 
of the femur involving the upper half of the shaft, beyond hip-joint amputa- 
tion. One patient recovered under toxins alone and was well ten years later 
when last traced, and the other had toxins and one radium-pack treatment, 
and is well fifteen and one-half years later. 

Conclusions . — I believe that a study of the results obtained in this series 
of 360 cases of malignant operable sarcoma (exclusive of 98 giant-cell tumors 
and nearly 100 inoperable cases) will prove that the present pessimistic atti- 
tude regarding the prognosis is without foundation in fact. The prognosis 
depends largely upon an early diagnosis and a wise choice of treatment. 

For osteogenic sarcoma, especially the type associated with marked new 
bone formation, I advise immediate amputation as soon as the diagnosis has 
been established. In order to lessen the chances of a recurrence, Coley’s 
toxins should be given as a prophylactic, for a period of six months. 

While endothelial myeloma is highly sensitive to both toxins and irradia- 
tion, rarely has the disease been controlled by irradiation alone. On the 
other hand, the toxins alone or toxins combined with irradiation have resulted 
in a large number of five-year recoveries even, in some instances, after the dis- 
ease had reached the inoperable stage and had developed metastases. I believe 
that a combination of the systemic effect of Coley’s toxins plus the local 
effect of irradiation offers the greatest hope of saving the patient’s life as 
well as his limb in this type of tumor. Early amputation followed by pro- 
longed toxin treatment would undoubtedly give a higher percentage of five- 
year recoveries, and for this reason it is well to let the patient have a voice 
in the final decision as to the method to be employed. 

I still believe that the most efficient method of treating giant-cell tumors 
of the long bones is : Early and thorough curettage, swabbing out the cavity 
with 50 per cent, chloride of zinc or carbolic acid and alcohol, closing the 
wound without drainage, and then on the third or fourth post-operative day 
staiting a short course (four weeks) of prophylactic-toxin treatment to be 
given in moderate doses. Primary amputation or resection should practically 
never be performed in this type of tumor. Our series contains many cases 
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in which large areas of bone-destruction were completely restored by Na- 
ture, showing that resection and bone-grafting are unnecessary. 

The series of cases reported in this paper differs from all others in two 
important points: (i) It includes a large number of inoperable, hopeless 
cases that have recovered under treatment and have remained well for more 
than five years, and (2) it contains a large number (19) of permanent recov- 
eries that have taken place prior to 1913. The only possible explanation of 
these results is, that in the majority of cases Coley's toxins either alone or in 
conjunction with some other method were used. 

In closing I wish to express my great appreciation to the following: to 
Dr. James Ewing and Dr. Frederick W. Stewart, for their kindness in ex- 
amining most of the microscopical sections in this series of cases ; to Dr. 
Ralph Herendeen and Dr. James J. Duffy, for their skilful treatment of the 
cases in which irradiation was employed ; and to Dr. Bradley L. Coley, who 
has been associated with me for the past ten years in the Department of Bone 
Sarcoma at the Memorial Hospital and the Hospital for Ruptured and 
Crippled and who has performed the majority of amputations during this 
period. 

Bone sarcoma is a field in which a careful weighing of all evidence, the 
clinical, the rontgenological and the histological, is required. In other words, 
in order to arrive at a correct diagnosis, especially in the earl}’- stages of the 
disease, a close cooperation on the part of the surgeon, the rontgenologist 
and the pathologist is most essential. 
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Calvin M. Smyth, Jr., M.D., Recorder 

LUMBAR SYMPATHECTOMY IN BUERGER'S DISEASE 

Da. Frederick A. Bothe presented a man, thirty-one years of age, who was 
admitted to the Presbyterian Hospital November 2, 1926, in the service of Dr. John 
Speese, on account of pain in both feet. He first experienced pairt in the feet three 
months prior to admission. It was burning in character and he expressed it as feeling 
like ‘‘hot coals”; it was followed by a blanching of the skin and later the appearance 
of a purplish-red color, more pronounced in the toes. The pain would last from two to 
thirty' minutes and then subside. These symptoms gradually became more severe and 
the week before admission to the hospital he suffered almost constantly. The pain was 
so severe at night that he was unable to sleep. He suffered more with the left than the 
right foot. Both second toes and the right great toe gave him the most constant 
severe pain. 

Physical examination was essentially negative, except for the lower extremities. 
Both feet were perceptibly colder than the other parts of the body. When the' feet were 
elevated there was definite blanching of all the toes and to a lesser degree the blanching 
extended up over the dorsum of both feet. When the legs were subsequently lowered, a 
deep purplish-red color replaced the blanched areas. All toes of both feet were involved. 
There was a large purplish spot about the size of the palm of one’s hand on the dorsum 
of the left foot which persisted. A similar change occurred on the right foot but to a 
lesser degree. The pulsation of the dorsalis pedis artery was not palpable on the left 
foot and that of the posterior tibial was very faint. On the right foot both the dorsalis 
pedis and the posterior tibial pulsations could be felt but they were impaired. 

A diagnosis of Raynaud’s 5 disease was made, and November 3, 1926, a left lumbar 
ganglionectomv was performed excising from the second to the fourth lumbar ganglion 
inclusive, and a peri-arterial sympathectomy for a distance of four centimetres was done 
on the left common iliac artery. Onh' one side was done at this time, the side which 
was giving him the most symptoms. Immediately after the operation his left foot felt 
varm and definite relief was obtained from suffering in this extremity, although it - d 
not entirely disappear. Comparatively speaking, after the first operation he suffered L- - 
"’th his left leg than with his right leg. November 13, 1926, a similar procedure '» a - 
done on the right side. Two months after the original operation, the second toe on his 
left foot had to be amputated, because of gangrene which would not clear up following 
the sympathectomy. One year after operation, the patient was readmitted as the 
symptoms had become progressively worse in his right foot, and gangrene had devel- 
oped. The entire foot was a dusky red and cyanotic, and there was a sinus between the 
great toe and second toe. The second toe was gangrenous and no dorsalis pedis pulsation 
could be palpated. At this time he had little or no suffering in his left foot. A peri- 
arterial sympathectomy was performed on the right femoral artery, and at the same 
time the second toe on the right foot was amputated. The peri-arterial sympathectomy 
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gave no relief, so the right femoral artery was ligated and cut as advocated by Lewis. 
This gave no beneficial results. By this time the pain was unbearable and the gangrenous 
process had begun to involve the dorsum of the foot so the right leg was amputated 
below the knee. 

The pathological report of the blood-vessels of the amputated leg was: first, 
dorsalis pedis shows proliferation of connective tissue with round-cell infiltration in all 
coats. The lumen is obliterated by an organizing thrombus. The posterior tibial artery 
shows the same microscopical findings in the wall and there were necrotic areas in the 
intima. Diagnosis. — Thrombo-angiitis obliterans. 

The healing power was poor and reamputation was necessary above the knee before 
a satisfactory stump could be obtained. Following amputation intravenous injections of 
typhoid vaccine were started. These were given once a week for six weeks and then 
omitted for six weeks. This schedule was followed for this form of therapy. Twenty- 
five million organisms were used in the first injection and this number had to be 
increased to 200,000,000 before a reaction was obtained. This dosage was employed 
throughout the remainder of the protein therapy. 

At the present time, five and a half years after his operation, he has a little soreness 
in his left foot which he expressed as being negligible. There is no blanching of the 
skin of the foot or toes when the foot is elevated and the purplish-red discoloration does 
not appear when the foot is lowered. 

Dr. Francis C. Grant said that at the University Hospital, there had 
been eight cases of Buerger’s disease under his care. The results had been 
satisfactory with lumbar sympathectomy in all of them. One case was that 
of a thirty-five-year-old colored man who had a gangrene of the great toe 
of the right foot, with intense pain. The gangrene was sharply demarcated 
about the base of the toe. There were no arterial pulsations to be felt in 
either of the arteries of the foot. The femoral artery could be palpated but 
the popliteal could not. There was no sign of sugar in the urine and no 
evidence of arteriosclerosis. Blood sugar was normal. A right lumbar 
sympathectomy was done and his toe was amputated at the same time. At 
the time of the amputation, there was no bleeding and the chances for healing 
of the wound seemed to be very poor. He was kept in bed for six weeks, 
with the foot elevated and light treatment given over the wound. At the end 
of that time definite granulation tissue was appearing although a mild infec- 
tion hampered repair. At the end of three months, the foot was entirely 
healed. The pain was relieved promptly following operation and has never 
returned. At the present time, two years following operation, the patient 
has had perfect healing without further trouble and no pain, and is able to be 
about wearing the shoes to which he is normally accustomed. 

In cases of this type, where hitherto amputation would have been done, it 
seems justifiable to try the effects of lumbar sympathectomy first. By this 
procedure a number of limbs may be preserved. 

Dr. George P. Muller remarked that he had twice exposed the lumbar 
sympathetics by an extraperitoneal approach. Beginning as a muscle-splitting 
(McBurney) exposure the peritoneum is swept off the fascia and muscles, 
past the ureter to the great vessels. It is quite simple to do in a thin person. 
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EXTERNAL PERFORATION OF THE GALL-BLADDER 

Dr. George P. Muller reported the case of a white woman, aged forty-five years, 
who was admitted to Service B of the University of Pennsylvania Hospital October 25, 
1931, complaining of a draining sinus in the right flank. 

Eleven years before admission she began to suffer from attacks of upper right 
quadrant pain. These attacks were severe, the onset usually sudden, duration variable, 
and the pain, radiated to the back. The attacks were always associated with nausea, 
vomiting and constipation. There was no history of jaundice, pruritus, or clav-colored 
stools. The attacks became progressively more severe. In December of 1923 she was 
admitted to Lankenau Hospital, Philadelphia, during an attack which had existed for 
two weeks. The pain in this latter attack was atypical; it was lower than usual and 
more to the right. 

Physical examination at that time revealed a smooth mass extending well to the 
lateral side of the right abdomen, down to the iliac spine, and lateral to the gall-bladder 
area. The mass did not move with respiration and was not tender. Blood sugar and 
urea, were normal, urinalyses negative and blood count as follows : haemoglobin, 80 per 
cent.; red blood-cells, 3,240,000; white blood-cells, 8,400, with normal differential. X-ray 
of the abdomen (flat plate) showed no evidence of biliary or renal calculi. The right 
kidney was negative to cvstoscopical examination and pyelogram. 

At operation, performed by Dr. John B. Deaver, January 4, 1924, a large “growth” 
was found involving the ascending colon, judged inoperable, and a lateral anastomosis 
was carried out between the terminal ileum and the transverse colon. 

When the patient recovered she was referred to the Oncologic Hospital for radium 
treatment. Here ten days after admission she developed a large abscess in the right 
flank. After incision at first only pus exuded, but later the sinus began to discharge 
small gall-stones. She remained at the Oncologic Hospital six months, receiving three 
radium treatments over the tumor mass, since this perforation was thought to be due 
to breaking down of a carcinoma. 

From this time on the sinus continued to drain pus and discharge stones, until when 
admitted to the University Hospital, she exhibited a four-ounce bottle nearly filled with 
small, facetted, black stones. Local pain occurred with the passage of each stone, 
followed by relief and improvement in general well-being. Bile never appeared in 
the drainage. 

The patient’s status on admission to Service B was essentially the same as described. 
Her sinus still drained, she had occasional upper right quadrant and epigastric pain, but 
felt well in general and had been consistently gaining in weight. 

A barium enema showed a functioning ileocolostomv, and a suspicious area about 
three inches distal to the hepatic flexure, although there was no evidence of obstruction. 

A cholecystogram was done, and when the gall-bladder showed no shadow in the 
first film, twenty cubic centimetres of bromidized oil were injected into the sinus. This 
was observed to pass around a large object, on beyond and into the duodenum. The 
film (Fig. 1) taken immediately thereafter showed the true state of affairs — namely, a 
gall-bladder located far more laterally and lower than normal, its cystic duct going 
upward beneath the common duct to open into it near the duodenum. Defects in the 
gall-bladder to which the sinus directly led suggested the presence of stone. The cystic 
duct was plainly visible as a corrugated shadow in the lumen of the larger common duct. 

Operation was performed October 31, 1931, under gas and ether anresthesia. A 
catheter was first inserted into the sinus, methylene blue was injected, and the catheter 
left in place. A vertical incision was then made medial to the scar of the previous 
operation. Adhesions were resected. The ileocolostomv was found to be in good order. 
A mass was found underneath the liver (Fig. 2), extending against and adherent to 
the lateral abdominal wall just above the hepatic flexure of the colon. Methylene blue 
shining through showed this mass to be connected with the sinus. It was dissected 
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lower left quadrant. This would frequently be relieved by assuming the lying or sitting 
position. During the previous two months she was more constipated and would often 
resort to laxatives. While her appetite had always been good she now frequently 
eructated large amounts of gas. Within four weeks the pain became so severe that she 
sought admission to the hospital. The only other positive symptomatology was noc- 
turia three or four times nightly. This was not accompanied by urgency nor burning. 
She had noticed this especially during the previous three months. At no time had she 
complained of any severe, sudden, or sharp abdominal pain. Nor had she at any time 
had any nausea or vomiting. 

She was a well-nourished sthenic Negress, in no apparent distress. The physical 
examination was' essentially negative except for the abdomen in which cavity there was 
a palpable mass the size of an orange in the left lower quadrant, not attached to the 
skin and quite readily movable. There was slight tenderness on deep pressure but no 
rigidity. Neither liver nor spleen was palpable. 



Fig. 4. — Urogenical cyst, microscopical appearance. (Lee.) 


A second mass could be felt by bi-manual examination, in the left lower quadrant, 
indefinite in outline. The adnexa were not palpable. 

At operation, December 22, 1931, by Doctor Lee, the omentum was found to be 
adherent to a mass in the left lower quadrant, after this was dissected free there 
was observed in the mesocolon, proximal to the sigmoid, a large cystic mass. (Fig. 3 -) 
This mass extended into the pelvis, the lower border being in the hollow of the sacrum. 
It measured ten by eight by five centimetres. This cystic mass was enucleated without 
rupturing or injuring the mesenteric vessels, and the mesocolon repaired, no damage 
having been done to the blood supply. The abdomen was closed without drainage. 

The patient’s convalescence was uncomplicated and she left the hospital January 
I 4 i * 93 2 - She has been seen in the “follow-up” clinic since, and reports being free of 
symptoms at the present time. 

The cyst on being opened showed a thin septum dividing it into two lobules, which 
contained a clear pseudomucilaginous fluid. Sections taken through the cyst-wall at 
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various points show microscopically a thin fibrous tissue wall lined with a low. com- 
pressed, darkly stained epithelial cell layer. (Fi>. 4-) In one place there is a small 
polyp formation with stroma of connective tissue and epithelial cells resembling those of 
the Fallopian tube. The pathological diagnosis is a Wolffian duct cyst. 

The reporter added to his report of this case the statement that mesenteric 
cysts, both on account of their rarity and questionable etiology, deserve to 
be reported. A careful search of the literature shows that three hundred 
and twenty-nine have been published to date. 

It seems most probable that this case may be classified under those of 
urogenital origin. These form by far the smallest group of peritoneal or 
mesenteric cysts. Niosi, in 1907, collected five cases. Since that time only 
twenty-five have been added. The majority of the reported mesenteric cysts 
have been of the chylous group, and of these the greatest number have been 
in children. This case is one of the few of the adult cases that have been 
reported. 

Ewing says, when writing of intraperitoneal cysts of urogenital origin : 
“These cysts are of large size, single, or multilocular, involving mesentery or 
adjacent regions, or extending into the pelvis, and occur chiefly in adult 
women. The contents are usually a brownish serous fluid, containing pseudo- 
mucin. The wall is composed of fibrous tissue and the lining is of high 
cylindrical or cuboidal glandular epithelium, which may be deficient in some 
areas.” 

The origin of these cysts presents a difficult problem, but it seems probable 
that they are derived from aberrant remnants of the Wolffian body and that 
the embryonic disturbance occurs at various periods in the history of this 
structure. 

Incidence . — Most of the reported cases have been in children, although 
the condition itself may be found at any age. Cases have been reported in 
feeti and Moynihan 3 reports one in the eightieth year. The incidence in 
females is greater than in males about two to one. 

Pathological Anatomy. — The C}’sts are usually rounded but may be 
spherical or lobulated. They vary in size from that of a split pea to one 
sufficiently large to contain 8.2 litres as reported by Fehleisen. 0 The walls 
are often very thin, and smooth unless they are adherent to surrounding struc- 
tures, but cysts have been reported that have had walls as thick as one centi- 
metre. 

For the most part mesenteric cysts are located in the vicinity of the ter- 
minal ileum and jejunum. Only about 10 per cent, of the reported cases 
have been located in the mesocolon. 

I he contents vary in color, consistency and specific gravity. The majority 
contain material of a chylous nature. 

Symptomatology and Diagnosis . — There are no pathognomonic symptoms 
nor signs which make for the diagnosis of mesenteric cysts. So infrequently 
is this diagnosis made pre-operativcly that Atchlev 7 writes, in 1929: “The 
diagnosis of mesenteric cysts has, in a very few cases, if ever, been cor- 
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rectly made pre-operatively.” This same statement was made by H. C. 
Deaver in 1909, and by C. P. G. Wakeley 8 in his report of a case of mesen- 
teric cyst in an eight-day-old infant in 1932. 

The symptoms are due for the most part to the size of the tumor and its 
encroachment upon the lumen of the intestine. If the growth is a rapid one 
the symptoms are acute. Hence acute intestinal obstruction with all its 
symptoms and signs develop. If a slow growth, then there are likewise the 
symptoms and signs of a chronic partial intestinal obstruction. The latter is 
especially true when middle-aged adults are the patients. 

Of symptoms, pain in all its degrees seems to be the most common. This 
may be very acute or occur as a dull aching sensation lasting over a long 
period of time. It may be associated with nausea, and later vomiting, depend- 
ing upon the pressure on the abdominal viscera, blood-vessels and nerves. 
Again, gaseous eructations are frequently encountered. Constipation, either 
alone or with alternating periods of diarrhoea, is often complained of by the 
patient; relief, if a slow-growing cyst, may be brought about by changes in 
posture. Moynihan emphasizes a rapid and serious wasting as a prevalent 
sign of this condition but the majority of writers have failed to confirm this. 

Physical examination offers the most aid. The presence of an abdominal 
tumor, usually in the lower quadrants, should bring the possibility of a mesen- 
teric cyst to the examiner’s mind. Moynihan and Shands speak of lateral 
mobility as a striking feature. This, of course, will depend upon the size of 
the cyst and whether or not it has become adherent to surrounding structures. 
Tympany has been found over the tumor in close proximity to dull areas. 
This is due to the empty intestine above the cyst. 

Small cysts, of course, give no suggestive signs but may give rise to all 
the signs and symptoms of an “acute” abdomen. 

The presence of the following symptoms or signs in one degree or 
another should bring to the physician's mind the possibility of a mesenteric 
cyst. 

( 1 ) Palpable tumor in the lower abdomen which is only moderately pain- 
ful. (2) Constipation either alone or with alternating periods of diarrhoea. 
(3) \ arious degrees of indigestion, from mild gaseous eructations to severe 
nausea and vomiting with all the signs of acute intestinal obstruction. (4) A 
normal blood-picture unless dehydration and serious vomiting are present. 
( 5 ) X-ray of the gastro-intestinal tract showing abnormal position of the 
intestine or some encroachment upon the lumen of the bowel. (6) Tym- 
panitic areas in close proximity to dull areas. 

1 he conditions which often simulate mesenteric cysts and must be dif- 
ferentiated are: (1) Intussusception. (2) Ectopic pregnancy. (3) Ovar- 
ian cysts. (4) Volvulus. (5) Malignant cysts. (6) Tuberculous cysts, 
especially in children. (7) Retroperitoneal growths. (8) Hydronephrosis. 
(9) Movable kidney. (10) Pancreatic cysts. (11) Cysts of the urachus. 
(12) Lipoma of the mesentery. (13) Pregnancy. (14) Internal hernia, 
in babies. (15) Acute abdominal conditions when cysts are small. 
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Complications. — (i) In over 50 per cent, of cases intestinal obstruction 
has complicated mesenteric cysts. (2) Intussusception from hyperperistalsis. 
(3) Peritonitis. (4) Haemorrhage into the cyst. (5) Torsion of cyst with 
volvulus. (6) Rupture of cyst cither into bowel or into peritoneal space. 
(Timbal. 9 ) (7) Dilatation of stomach. (Atchlev.) (8) Impaction in 
pelvis. 

Prognosis and Treatment. — The reported cases give a mortality of about 
35 per cent. Uncomplicated cases should recover following operations. In 
the event that resection of the bowel is necessary, the risk of course increases. 

The treatment is primarily surgical. The most promising of all procedures 
is enucleation. Swartlcy. 10 in 1927. reported this having been done in ten of 
sixteen cases without a death. To this we. add ond more. Drainage alone 
is frequently all that is possible, especially in patients unable to stand a 
longer or more tedious operative procedure or when the cyst has become 
bound down by multiple adhesions. This procedure is apt to leave a draining 
sinus and enucleation must be done eventually. Colev 11 estimates the mor- 
tality of all classes of cysts drained to be about 6 per cent. 

Resection of the bowel has the highest mortality of all the surgical pro- 
cedures attempted. Miller reports three deaths in five cases, or 60 per cent, 
mortality. In these cases the high mortality was no doubt due to tbe critical 
condition of the patient. 

Marsupialization has been performed successfully in a few cases. Along 
with aspiration it is now obsolete. 

Conclusions. — ( 1 ) Mesenteric cysts are still of such rarity that they should 
be reported. (2) The case presented is of the rarer urogenital variety and 
adds another bit of evidence that such cysts arc embryonic in origin. (3) Al- 
though the diagnosis is still difficult, the condition should always be consid- 
ered in the diagnosis of the surgical abdomen. (4) The treatment of choice 
is enucleation. 
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THE EFFECT OF BLOOD IN EXPERIMENTAL PERITONITIS 

Dr. Lee Rademaker (by invitation) read a paper with the above title 
for which see page 414. 

Dr. George P. Muller said that this study represents an enormous 
amount of work, and shows the importance of rigid control. Last Fall, 
Doctor Rademaker finished a series of experiments in which he brought out 
an idea regarding the causation of intra-abdominal adhesions and showed 
very definitely that infection of the abdominal wall would produce them. In 
their clinical records, they found seven operated on for adhesions and six of 
the seven had infected abdominal walls. This contribution of Doctor 
Rademaker’s rather negatives the impression which most have that blood 
in the abdominal cavity is productive of adhesions or that this blood 
might favor infection in the peritoneal cavity. Apparently, he has shown 
in his study that blood does not favor infection, but, on the contrary, tends 
to minimize it. This may explain why the mortality of operation for ectopic 
pregnancy is so low. If the haemorrhage is controlled, these patients get 
well and rarely come back complaining of severe abdominal adhesions. 

RECURRING EXTERNAL DISLOCATIONS OF THE PATELLA 

Dr. B. Franklin Buzby read a paper with the above title for which 
see page 387. 

BILATERAL AVULSION OF THE LESSER TROCHANTER OF THE FEMUR 

Dr. DeForest P. Willard and Dr. Jesse T. Nicholson (by invitation) pre- 
sented a colored boy, aged twelve years, who gave a history, beginning December I3> 
1930, of pain in his right thigh in the region of Scarpa’s triangle without previous injury 
or accident. He was not handicapped in walking. December 18, 1930, he slipped on 
some ice and fell with the leg extended, landing on the right side. He was forced to 
walk with a limp after this. That night the pain became severe and the leg stiff. The 
following day he was carried into thei accident ward. A posterior dislocation of the 
hip was diagnosed by the interne. The leg was manipulated and a “snap" suggestive of 
reduction obtained. Function immediately appeared normal. The rontgenological 
check-up, however, revealed a separation of the epiphysis of the lesser trochanter. He 
was placed in bed with sandbags along the side of the leg, and a few days later a plaster 
spica was applied to hold the right thigh in partial flexion, slight internal rotation and 
mild adduction. He was discharged on crutches the following day (December 24, 193°) • 
He failed to return to the clinic until April 6, 1931, at which time! the plaster bandage 
was removed. Hip motion was free and painless. July 31, 1931, both hips were equal 
in range of motion. 

October 10, 1931, he fell, catching himself on his left knee with immediate pain in 
left groin. This persisted and was accentuated by motion. Two days later (October 12) 
he walked into the clinic favoring the left leg. The thigh was held ini 15 0 ' flexion, 5 
adduction, but not rotated. Passive motion was possible from 170° to 90°, abduction 3°> 
adduction 20°, internal rotation 65°, and external rotation 0°. There was tenderness on 
deep pressure in Scarpa’s triangle. The right hip was normal. Separation of the lesser 
trochanter of the left femur was verified by X-ray. A short plaster spica, holding the 
thigh in 90 flexion, 5° adduction and 5 0 internal rotation was applied. After six weeks 
this bandage was removed and the leg brought down to 165° and another bandage applied 
for two weeks. January, 1932, there was full return of power and motion. 
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The reporter added that while the literature revealed many cases of avul- 
sion of the lesser trochanter of the femur, there was no record of a bilateral 
involvement. The earliest case was accredited to Morgagni, Moreau, and 
Lecouturier. Previous to the advent of rontgenology (1908) but ten cases 
were diagnosed. 

MULTIPLE TRAUMATIC BURSITIS 

Dr. DeForest P. Willard, and, by invitation, Dr. Jesse T. Nicholson presented 
a colored man, fifty years of ape, who bad sustained an injury to his left knee. lie bled 
profusely. Upon examination lie was found to have a tumor growth (sixteen centi- 
metres in length, ten centimetres in thickness and 8.5 centimetres in width) on the 
anterior surface of the left knee (Fig. 5.) The overlying skin was scaly, indurated and 
adherent. The mass was hard and firm with small flocculenl areas. At its lower border 
were three ulcerated areas: the largest, two centimetres in diameter, was bleeding pro- 



l'H'.. 5. — Large prc-paU'Uar tmrsn of the left knee. 

fuselv, but could be controlled by pressure. Joint motion was not restricted. There was 
no pain nor tenderness. Further examination disclosed similar but smaller tumors 
which were uniformly firm; one just below the patella of the right knee and the other 
distal to olecranon of the left below. (Figs. 6 and 7.) The overlying skin was not 
ulcerated. The inguinal glands were readily palpable but not unduly enlarged. The 
epitrochlear nodes bilaterally were enlarged. Further physical findings were essentially 
negative. 

Twelve years previously small lumps were noticed almost simultaneously on both 
knees and left elbow. These gradually increased in size, never giving any pain. Three 
years ago the patient had a fall on left knee. Since then it had become more swollen. 
At times his trousers rubbed the skin and it became abraded. For past two days it had 
bled enough to keep a bandage on it. The present haemorrhage occurred while walking. 

He gave a history of a Ncisscrian infection in 1898; typhoid fever, influenza and 
rheumatic fever involving right knee ; alcohol in moderation. He worked as a laborer, 
and at intervals for seventeen years had to support himself on his knees and left elbow 
for four hours at a time while filling a coal bin. The Wassermann blood reaction was 
anti-complementary, and the Kahn test weakly positive. Rontgenologically the tumor 
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mass showed no invasion of bone, but small, calcified areas. Previous to operation if 
dressing was removed from left knee, bleeding was profuse. The differential diagnosis 
stood between gumma, traumatic bursitis and neoplasm. 



Fig. 6. — Comparative size of bursa right knee. 

January 20, 1931, under general amesthesia, the growths were removed; they were 
found to be well encapsulated but very adherent to the neighboring structures due to 



Fig. 7. — Subolecranon bursa. 

dense scar tissue. The wounds were closed without drainage and healed by first intention. 
Three months after operation no recurrence had taken place. 
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KLIPPEL-FEIL SYNDROME 

Da. De Forest Willard, and, by invitation. Dr. Jesse T. Xickoeso:.' 
read a paper with the above title. 

Dr. DeFopest P. Willard said that the fusion between the first cervical 
vertebra and the occipital hone is apparently not quite so rare as one would be 
led to believe from the literature. In teaching osteotomy for a good many 
vears. he could recall several cases of adults in which the occipital bone was 
intimately fused with the occipital vertebra. We find not infrequently osseous 
fusion between the first cervical vertebra and the articular surfaces of the 
occiput. These case?- are very often wroncrly diagnosed as tuberculosis of the 
cervical vertebra. Thai is one of the reasons they come from the dispensary 
diaunosc-d as old or beginning Pott?* disease and from the appearance of the 
neck it is rather hard to make a differential diagnosis. Unless the history is 
very clear it can he mistaken for Potts’ disease due to the low-grade 
i n i izxi imatson. 

Dr. Jesse T. Xicho:_so:c said that regarding the differential diagnosis 
from cervical Potts' disease, the principal features are the absence of muscu- 
lar rigidity, the freedom from pain with motion and the bone architecture as 
shown bv the Rontcren film. 
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ASTLEY PASTON COOPER ASHHURST, M.D. 

1876-1932 


Astley Paston Cooper, the son of the scholarly John Ashhurst, Jr., was 
horn in Philadelphia in the Centennial Year, 1876. He received all of his 
early school education and medical training in that city. The Bachelor of Arts 
degree in 1896 and the degree of Doctor of Medicine in 1900 were con- 



Astley Paston Cooper Ashhurst, M.D. 

ferred by the University of Pennsylvania. After his graduation from the 
Medical School, from 1900 until 1904, he was an interne, first at the Chil- 
dren s Hospital and later at the Episcopal Hospital. 

From 1904 until 1914 he served an apprenticeship in various dispensaries. 
In 1913 he was elected Surgeon to the Orthopedic Department and Associate 
Surgeon to the Surgical Service of the Episcopal Hospital. In 1914 he was 
appointed Surgeon to the Orthopedic Hospital and in 1915 he was promoted 
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to Surgeon at the Episcopal Hospital. For nine years, 191 1 to 1920, he was 
an Instructor in Surgery at the University of Pennsylvania and for several 
years prior to his resignation in May, 1932, he had been Professor of Clinical 
Surgery at his Alma Mater. He was an authority on medical history. 

He loved to teach and the students respected his knowledge and his 
mastery of fundamentals, and. in spite of a slight hesitancy in speech, his 
lectures and quizzes were always popular. 

As a surgeon he was methodical in the superlative degree, even such 
details as choosing the instruments, or handling of the instruments, or apply- 
ing the bandage, all of them were his job and a surgeon’s duty. Plis care- 
fulness did not make him a puttercr with a scalpel and needle ; his knowledge 
of anatomy made that impossible. Nor was his care exhibited only in the 
operating room: lie made his own examination, his own diagnosis, looked at 
the X-ray plates, consulted with his medical confreres, and saw with his own 
eyes the pathological sections. 

As an author he possessed few equals. 11 is purely scientific articles were 
clear and simple, and his essays were examples of rhetoric that reflected his 
scholarly attainments. His magazine articles fill four large volumes, and, 
between the years 1902 and 1920. he was the author of eighty-two magazine 
articles, co-author in ten others, wrote numerous book reviews, edited two 
volumes of the Episcopal Hospital Report, was a co-author of two text-books, 
the author of a monograph, and wrote his own work. “Surgery: Principles 
and Practice.’’ 

Astley Ashhurst found time to serve his country. He believed in pre- 
paredness and put his stamp of approval on the idea by attending the Officers 
Training Camp at Platlsburg in 1916. After America’s entry made the last 
war a world war, he organized Base Hospital 34 at the Episcopal Hospital 
and was its first Director. He went to France with the unit on December 15, 
1917. and returned to America in January, 1919. In France be served at the 
front with the French and the Americans, and after the Armistice was 
appointed as a consultant to the hospital centre at Savenay. On his return 
home and until his discharge from the army on April 16, 1919, he acted as 
Chief of the Surgical Service at the Walter Reed Hospital. He entered the 
army as a first lieutenant and at the time of his discharge he had been pro- 
moted to colonel. For his army service he received a citation for “excep- 
tionally meritorious and conspicuous service with Base Hospital 34.” 

In 1929 it was noticed that he was having dizzy spells. In the latter part 
of May, 1930, while driving on the Roosevelt Boulevard he had his first 
attack of cerebral thrombosis and crashed into a tree. He got out of his car, 
took a picture of the crash and then made his way to his office by trolley and 
bus. On his arrival home several hours later it was noticed that he had a left 
hemiplegia. After months of rest he entirely recovered the use of his hand 
and leg and returned to operating and teaching. However, in the latter part 
of August, 1932, he had a second attack of thrombosis from which he rallied, 
but a third attack caused his death September 19, 1932. 

Edward T. Crossan 
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DAVID BARROW, M.D. 

1858-1932 


Dr. David Barrow, Kentucky’s most distinguished surgeon, died at his 
home in Hampton Court on Thursday, August 18, 1932, after an illness of 
six months. 

Doctor Barrow was born at “Afton Villa,” the Barrow ancestral home 
near St. Francisville, Parish of West Feliciana, Louisiana. Born August 31, 
1858, son of David Barrow, of St. Francisville, Louisiana, and Susan 



David Barrow, M.D. 

Mitchum Woolf oik, “Oak Hill,” near Versailles, Woodford County, Ken- 
tucky. Doctor Barrow received his early education at Kentucky University, 
Lexington, Kentucky, and the University of Louisiana at Baton Rouge ; his 
medical education at Tulane University; and post-graduate work at Bellevue 
Hospital, New York City. 

Doctor Barrow received his M.D. degree from Tulane on March I 9 > 
1880, and practised in New Orleans before coming to Lexington in May, 
1S87. For many years Doctor Barrow, like all physicians of that date, did 
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a general practice but was looking forward to confining his work to surgery. 
This he did. During his long professional career, he received many deserved 
honors. He was a member of a large number of organizations and had the 
distinction of being the only surgeon in Kentucky who was a Senior Fellow 
of the American Surgical Association and the Southern Surgical Association. 
His World War record is notable, having organized the Good Samaritan Hos- 
pital Unit, known as Base Hospital Xo. 40; commissioned as Major August n, 
1917; sent to Camp Zachary Taylor; then overseas to Southampton, August, 
191S; was sent to France, then hack to London and was commissioned Lieu- 
tenant-Colonel August 28. 191S. Pie was commanding officer of Base Hospital 
Xo. 40 until his return to the United States March 6, 1919. 

Doctor Barrow organized the Lexington Clinic in 1917. Its decided 
success was largely due to his operative skill, his discriminative diagnostic 
ability, his rare judgment, and his personal charm. 

Doctor Barrow made many contributions to medical and surgical litera- 
ture. These were published in the journals of that date, and the transactions 
of the State Medical Association. 

The death of his wife — Mary Blunt Parham, the sister of Dr. Frederick 
W. Parham, of Xew Orleans — in Xovcmber, 1908, the tragic death of his 
youngest son. David, in July, 1914. and that of his oldest son Dr. Woolfolk 
Barrow in July. 1923, would have crushed the spirit of most men, but his in- 
domitable will and consummate courage sustained him in this supreme trial ; 
his brave soul carried on to the end. 

The Lexington Herald, of August 19. 1932, contained these words of 
eulogy : 

A great surgeon, a beloved physician, a noble gentleman, a revered citizen was David 
Barrow. In every sphere in which be played a part, through every contact his influence 
was noble. It is difficult even to indicate, impossible adequately to estimate the influence 
Doctor Barrow exerted through the long years he gave to profession and to friends. 
Gentle, with the never failing gentleness of high courage and sweet tolerance; generous 
beyond limit of acceptance by others ; faithful to obligation, great or small, his life was 
a benediction. 


J. W. Pryor. 



WILLIAM WILLIAMS KEEN 

1837-1932 


It is difficult to write a comprehensive memoir of Doctor Keen because 
of the abundance of material from which to draw. 

Doctor Keen’s accomplishments in the field of medicine and in civic and 



William Williams Keen, M.D. 

educational affairs were remarkable and could have been obtained only by one 
possessed of his earnestness, enthusiasm and love of work, none of which 
had abated when he had passed into his ninth decade. During the forty years 
that the writer was more or less intimately associated with him, he was 
impressed constantly with his enthusiasm, his optimism, his deep religious 
convictions and his tireless energy. His multifarious duties and engagements 
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throughout his career were met with the most exact promptness and given 
the most careful consideration. He often said that it was the busy man who 
was always prompt and who never forgot an engagement. Even in the 
busiest period of his very busy life he was rarely late for a lecture, an opera- 
tion or a consultation. 

William Williams Keen was born in Philadelphia January 19, 1837, was 
graduated from Brown University in 1859 and from the Jefferson Medical 
College in 1862. He at once entered the Army as acting Assistant Surgeon 
and soon became generally known because of his association with Mitchell 
and Morehouse in their notable work and publications on nerve injuries. 
After the War, he spent two years in Europe. 

In 1S66, he returned to Philadelphia, began the practice of medicine and 
soon acquired teaching positions. For nine years he lectured on pathological 
anatomy at the Jefferson Medical College. During the same period he con- 
ducted the Philadelphia School of Anatom)’’ in which he had been preceded 
by so many distinguished surgeons. From 1876 to 1889 he was Professor 
of Artistic Anatomy at the Philadelphia Academy of Fine Arts and from 
1SS4 to 1889 Professor of Surgery at the Women’s Medical College. During 
the period between 1866 and 1SS9 Doctor Keen became known in the world 
of surgery largely through his contributions to literature. Up to the end 
of this period, he had no large hospital service, but was on the surgical staff 
of St. Mary’s and St. Agnes' Hospitals and developed a large surgical 
practice. 

In the year 1SS9, on the death of the younger Gross, he was elected one 
of the Professors of Surgery at the Jefferson College, the other being John H. 
Brinton. This election marks a distinct epoch in the surgical career of Doctor 
Keen. He gave up his other hospital and college positions and devoted him- 
self assiduously to teaching, to his surgical service in the Jefferson Hospital, 
and to writing. Flis fame and reputation spread rapidly and he soon became 
a conspicuous figure in the world of medicine. Keen’s lectures were all 
carefully prepared and he always had before him synopses which were care- 
fully followed, rendering note-taking easy on the part of the student. Doctor 
Keen kept accurate notes of all his hospital patients in his own office which 
enabled him easily to report his experiences with accuracy. Plis well-ordered 
life made possible the accomplishment of work which would easily have 
staggered any two men whose lives were not so well organized. It was, I am 
sure, this characteristic of order and arrangement which enabled him to write 
so extensively and to read not only everything that was worth reading in 
surgical literature, but a mass of other papers and books relating to science, 
political economy and religion. 

As an operator he was bold but very painstaking and careful. He rarely 
showed hesitation and never a lack of self-confidence. But for these qualities 
he could never have contributed so much to the advancement of surgery, 
particularly that of the brain. He was America’s first “brain surgeon” and 
soon gained and held preeminence in this field of surgery. It is impossible in 
a brief sketch such as this to discuss or even enumerate Doctor Keen’s con- 
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tributions to literature, but the following, prepared by himself, will give some 
idea of the wide scope of his writing. 

Reflex Paralysis and Gun Shot Wounds and Other Injuries of Nerves (both with 
Weir Mitchell and Morehouse), 1864; Keen’s Clinical Charts, 1870; History of the 
Philadelphia School of Anatomy, 1874; Early History of Practical Anatomy, 1870; 
History of the First Baptist Church of Philadelphia, 1898; Surgical Complications and 
Sequels of Typhoid Fever, 1898; Addresses and Other Papers, 1905; Animal Experi- 
mentation and Medical Progress, 1914; The Early Years of Brown University, 1764- 
1770, 1914; Ether Day Address, 1916; Treatment of War Wounds, 1917; Surgical 
Operations on President Cleveland, 1917; Clover Lectures at Brown University on Medi- 
cal Research and Human Welfare, 1917; Selected Papers and Addresses, 1922, Editor: 
Heath’s Practical Anatomy, 1870; Diagrams of the Nerves of the Human Body, by 
W. H. Fowler, 1872; American Health Primers, 1879-1880; Holden’s Medical and 
Surgical Landmarks, 1881; Gray’s Anatomy', 1887; American Text-Book of Surgery 
with J. William White, 1892, 1903; I Believe in God and Evolution, 1922; Everlasting 
Life, 1924; Keen’s System of Surgery, eight vols., 1906-1921. 

Doctor Keen was an enthusiastic patriot and it was with pride that in 
his later life he referred to his military service in three wars. 

Honors were literally heaped upon him ; he was elected president of prac- 
tically every society of which he was a member, among them the College of 
Physicians of Philadelphia, the American Medical Association, the American 
Surgical Association, the International Society of Surgery and the American 
Philosophical Society; he was an honorary mmber of most of the European 
surgical societies and held honorary degrees conferred by the following insti- 
tutions : Brown, Northwestern, Toronto, Edinburgh, Yale, St. Andrews, 
Pennsylvania. Upsala and Harvard. There have been few American sur- 
geons so universally respected and honored. 

Aside from his professional work Doctor Keen gave a great deal of his 
time to matters of education, civic improvement and to his church. His only 
recreations were reading and travel. A continental trip was usually made in 
the summer, and in his late life his travels were completed with a trip around 
the world. At the time of his death on June 7, 1932, he was the oldest Fellow 
of this Association both in years and duration of membership, having been 
one of the original Fellows. His interest in the Association was very deep and 
his attendance at the meetings was regular even after his retirement. 1 be 
year of his Presidency was in 1898. 

The death of this great surgeon June 7, 1932, in his ninety-sixth year, 
not only saddened the hearts of the older Fellows of the Association, but also 
of those much younger who had drawn an inspiration from his enthusiasm, 
his energy and his accomplishments. J. H. Gibbon. 
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EFFECTS OF SYMPATHETIC NERVE SURGERY IN CERTAIN 

INTESTINAL CONDITIONS * 

By Frederick S. YVetiierell, M.D. 

of Syracuse. N. Y\ 

The anatomy of the sympathetic nervous system has been carefully 
studied and is probably, at the present time, as definitely established as the 
anatomy of other parts of the body. It is, undoubtedly, true that many 
operations on the sympathetic system in the past have resulted in failure 
because of the indefiniteness of both the anatomical and physiological fea- 
tures pertaining to these nerves. It is probably because of these failures 
that this type of work fell into disrepute for some years following the be- 
ginning work of some of the early investigators. However, much advance 
has been made in the past decade by research of both foreign and American 
workers. 

The sympathetic nervous system, it is well known, carries impulses which 
concern not only smooth muscle activity, but also the transmission of pain. 
In the present communication we are limiting ourselves to a consideration 
of the action on certain smooth muscle fibres ; viz., those of the internal 
rectal sphincter and lower colon. 

The results of the excision of the superior hypogastric plexus (pre- 
sacral nerve) show quite definitely that impulses are transmitted through 
this plexus, which maintain the tone of the internal rectal sphincter. Re- 
leasing the tonicity of the sphincter allows the fecal mass to come down and 
thus impinge on the external sphincter, which is under voluntary control. The 
stimulus of the mass in this area is readily perceived by the patient, and by 
immediate response on his part, a regular bowel habit is gradually acquired. 
This is, undoubtedly, the modus operandi by which the end-results are obtained 
in that group of cases, the outstanding feature of which is an inability to have 
regular defecations, resulting in gradual and repeated filling of the colon with 
fasces, to the point of impaction. The feature of impaction is noted most con- 
stantly in both Hirschsprung’s disease and severe rectal obstipation. 

The satisfactory results obtained by Adson and Learmonth, in the treat- 
ment of Hirschsprung’s disease, first by excision of the lumbar ganglia, 
and later by resection of the pre-sacral nerve fibres, alone bear evidence to 
the fact that the internal sphincter contractility is thereby definitely lessened. 
It was their work which prompted us to attempt this operation in Hirsch- 
sprung’s disease. Later, following a report of Rankin and Learmonth 1 of 

* Read before the American Association of Obstetricians, Gynecologists, and Ab- 
dominal Surgeons, September 12, 1932. 
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a case of severe, chronic, rectal type of obstipation, greatly benefited by pre- 
sacral neurectomy, we were again prompted to try the method in one of 
these cases. They report one case and describe the technic. Theirs, and 
one reported by Flothow, 2 are the only cases we have been able to find re- 
ported in the literature. 

Feeling, as we did, that a long enough time, at least a year, should elapse 
before end-results could be reported which would be of any value, we have 
waited until now to cite the two cases reported herewith. Although the 
report of two cases does not, by any means, constitute a so-called series, the 
fact must be taken into consideration that the number of cases of this type, 
presenting themselves for treatment, while not rare, is, nevertheless, not 
common. Furthermore, the results obtained seem to justify the report. 
We feel, too, that it is quite possible that more cases of the constipation type 
may present themselves, when the fact is better known to the profession that 
there is hope for relief after other methods have failed. We have recently 
operated upon another case of Hirschsprung’s disease, but it is, as yet, too 
early to report the final result. The patient, a boy of eight years, operated 
upon August 29, 1932, has had daily bowel movements without enemas or 
cathartics, to date, September 30. 

Case XI. — Hirschsprung’s Disease (Mcgacolon ) . — A female child, eight years of 
age, was admitted to the psdiatric service of Syracuse Memorial Hospital May 14, 
1930. She was suffering from typical Hirschsprung’s disease. The abdomen was greatly 
distended and peristaltic waves were visible. X-ray examination showed an enormously 
dilated colon. The child’s mother was of a poor mental type and her father was a 
drunkard. Since babyhood the mother had noticed that the child often experienced con- 
siderable difficulty on defecation. Hard masses of fecal material caused a great deal of 
pain in passing — so much so that the child began to avoid having bowel movements. 
After a time this necessitated calling the family physician, who was obliged to remove 
impacted fecal material by manual means about every five weeks. After the lower bowel 
had been thoroughly emptied, fair results were obtained by enemas for a time. All 
attempts to establish regularity of defecation, however, were of no avail. This meant 
repeated manual emptying of the bowel and a number of trips to the hospital — she was 
admitted to this hospital four times during the year 1929. The child had a definite 
neurasthenic makeup, was undernourished, and very much under size. Even though the 
mother was able to obtain fairly good results with enemas, at times, the regularity of the 
treatment was interrupted by the necessity of her leaving home to work, due to the 
father’s state of chronic inebriety. These facts are mentioned to give a picture of the 
child’s environment and temperament, and bear directly on the end-results of the opera- 
tive procedures for attempted relief of the pathological condition. A left, lumbar, 
sympathetic ganglionectomy and ramisection of the second, third, and fourth lumbar 
ganglia was performed May 26, 1930. The child’s recovery was uneventful, and she was 
allowed out of bed on the seventeenth day. Oil enemas were given beginning the third 
day after operation, and one-half ounce of mineral oil was given by mouth, night and 
morning, beginning the fourth day. Bowel movements were regular following this treat- 
ment and after twenty-six days it was discontinued. She remained in the hospital five 
weeks, and her bowels moved every morning before rounds were made. The promise of a 
dime in the event that this happened was, probably, of assistance in obtaining this result. 
The child was discharged in excellent condition. She was readmitted in November, 193 °. 
and again in January, I 93 1 - Each of these times the colon was full but was easily 
emptied, and while in the hospital daily movements were again obtained. Because of her 
work, the mother had been unable to carry out instructions, and the child had been left 
very much to her own resources. September 24, 1931, she was again admitted, and this 
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time, because not all of the motor fibres of the internal sphincter arc severed by the 
removal of the second, third, and fourth ganglia, the proposition that the superior hypo- 
gastric plexus should be removed, was taken under advisement. It was felt that, prob- 
ably, if this were done, all tone impulses then being blocked, a permanent result might 
be obtained, despite the difficulty of proper supervision at home. This operation was 
performed October 22. The descending colon was found to be practically normal in size 
— the transverse, somewhat larger. Oil enemas were given for four days and mineral 
oil by mouth throughout the child’s stay in the hospital. Daily bowel movements were 
again obtained, and she was discharged after an uneventful recovery November 7. She 
was sent to a children’s convalescent camp. There she reported to the supervisor that 
her bowels moved daily. No direct check was made on this statement. In April, 1932, 
she was again admitted to the hospital with the descending colon filled with fa:ces. 
Emptying was easily effected by colonic irrigation. Close questioning revealed the fact 
that the child had a constant fear that she might have pain when her bowels moved. 
The beginning of this fear was traced back to the many times that painful manual extrac- 
tion had been performed. Much reassurance and checking on bowel action was finally 
resulted in the establishment of a regular habit, which has now been in effect for over 
five months. 

Case II . — Severe Rectal Type of Obstipation. — Ii. F., male, age forty years, a priest, 
was admitted to St. Joseph Hospital, Syracuse, N. Y., February 1, 1931. His chief com- 
plaint was a severe, chronic obstipation, with nausea, anorexia, and general weakness. 
This obstipation was of twenty-two years’ duration despite numerous sojourns in hos- 
pitals and clinics for treatments, and surgery, in attempts to correct the condition. If no 
attempts were made to obtain a movement by means of enemas or cathartics he would 
go ten to fourteen days without a defecation. After a time even these expedients were 
often of no avail. A feeling of fulness in the left side of the abdomen developed during 
this period of filling of the terminal portion of the bowel, and he would have attacks of 
nausea, sometimes vomiting, and a general feeling of malaise and anorexia. He never 
had difficulty in passing gas. There was a gradually increasing difficulty in his ability 
to attend to his priestly duties. Because of his voluntarily restricted diet, his general 
strength was at low ebb. His first hospitalization was in 1920, at which time his 
appendix was removed because of the recurrent attacks of nausea and vomiting. His 
condition was not improved following the operation. In fact the obstipation grew in- 
creasingly worse. He was readmitted in 1922, and during a two-weeks’ period of obser- 
vation he was given a series of colonic irrigations. His bowels had not moved for six 
days previous to his admission. He was relieved of his distress, but the relief was short- 
lived, the entire sequence of events recurring after his discharge from the. hospital. 

In 1929, he again entered the hospital, and a gastro-intestinal rontgenographical study 
was made. This resulted in negative findings. He left the hospital at the end of a 
week, unimproved. Shortly thereafter he went to a clinic in the mid-west for examina- 
tion and treatment. He was given a special diet, and told to increase his physical 
activities. After a three-weeks’ stay he returned home somewhat improved, but despite 
observance of the diet, there was a gradual return of the obstipation. There was a 
marked increase in nervous instability, anorexia, and inability to work. His insistence 
that something be done for him, and the thought of his family physician that there 
might be a lower sigmoid obstruction, caused by adhesions, was the reason for his 
admission at the time we first saw him. He was emaciated. There was a slight acnei- 
form eruption on the face. The thyroid gland was normal in size, easily palpable. There 
was a course tremor of the hands. A basal metabolic test showed a rate of minus 17.4 
per cent. At the time of the test his pulse was 56. These findings, along with lack of 
strength, and general nervous instability, place him in the group of “chronic nervous 
exhaustions,” easily explainable, when the entire foregoing history is taken into con- 
sideration. There was a sausage-shaped mass in the left lumbar and left iliac regions 
of the abdomen, presumably fecal material in the descending colon and sigmoid. It 
disappeared after colonic irrigation. A barium enema showed a slight hyperperistalsis of 
the descending colon. Proctoscopical and sigmoidoscopical examinations revealed no 
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gross pathology. February u, I 93 L a left lumbar ganglionectomy and ramisection of 
the second, third, and fourth ganglia was done. He had a stormy convalescence, occa- 
sioned by hiccoughs, lasting seven days. On the thirteenth day after operation he was 
allowed to be out of bed, and he had two defecations without the aid of enemas. Mineral 
oil, one ounce, was given night and morning. From then on, until the present time, at 
first for three months with the assistance of mineral oil, and since then unaided, there 
have been one or two defecations a day. No particular attention is being paid to the 
diet ; there has been a forty-pound gain in weight ; and there is a complete change in the 
patient’s outlook on life. An important phase in the after care of this case was the 
repeated assurance that there was no reason why regular bowel movements should not 
continue, and that a regular full diet should cause no difficulties. 

In both these cases the point was stressed that a bowel habit with move- 
ment after breakfast was of utmost importance, and in each case this is now 
taking place with clocklike regularity. 

Summary. — Despite the headway which has been made in the past decade 
along the lines of research and practical application of the results of studies 
on the sympathetic nervous system, one is often amazed at the diversity of 
reports of end-results in patients operated upon for like maladies, and pre- 
sumably, if the operator is to he believed, a technic not varying in the least. 

Like so many advances in the science of medicine, the method of trial and 
error has prevailed in sympathetic nerve surgery, with a gradual narrowing 
down of the indications, and the usual moderation of initial enthusiasm. 
When considering this type of surgery and its end-results, one thing, it 
seems, must be kept in mind constantly, and that is that each sympathetic 
nervous system is a part of a particular individual. The entire makeup 
of the person suffering from a difficulty which can, at least in part, be traced 
to this system, is usually, to a greater or lesser degree, one of nervous insta- 
bility. Common examples of these types are the hyperthyroid individual, 
or the one with Raynaud’s disease. One must not forget that the higher 
centres are minutely inter-related with the activities of the sympathetic 
nervous system as exemplified, for instance, by the vasodilatory, and the 
pilomotor activities during fright. Outside influences filter through the 
sensorium and react, sometimes very rapidly, on the sympathetic system, and 
one of these outside influences is the attitude of the attending physician. By 
this we mean that the surgeon attempting this type of work, and expecting 
good results, must have a full understanding of the makeup of his patient. 
He must be willing, not alone to perform the operation, hut thereafter, to 
closely follow the patient, using all of the applied psychology at his command. 
He is dealing with a type of individual which demands this sort of post- 
operative care almost more than any other. The fear of the patient that 
the chronicity of the affection under treatment may not be modified is, in 
our experience, an outstanding factor. Repeated reassurance, therefore, 
is of paramount importance. 
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THE SURGERY OF THE SYMPATHETIC NERVOUS SYSTEM 

OPERATIVE NOTES BASED OX 273 OPERATIONS 

By Steele F. Stewart, M.D. 

of Los Angeles, Calif. 

The surger)' of the sympathetic nervous system is unknown to and 
feared by most surgeons. The arrangements of the sympathetic fibres, how- 
ever, simplify greatly the surgical problem, but likewise produce effects other 
than the ones sought. Thus the cervical ganglia receive their cerebral in- 
fluences through the white rami of the first five or six dorsal nerves, trans- 
mitting the stimuli by gray rami to the eye, salivary glands, heart, bronchi, the 
sweat glands, erector pi lie and blood-vessels of the arm, neck and scalp of the 
same side. It is therefore patent that a section of the sympathetic trunk below 
the first dorsal nerve and ascending rami of the first dorsal nerve will produce 
maximal effects in the organs and areas indicated, so far as the removal of 
central control of the sympathetic is concerned ; however, it would not remove 
any sympathetic ganglionic autonomy, if such exists. In like manner, the 
central sympathetic influences to the hind quarters enter the sympathetic chain 
from the sixth dorsal to the upper lumbar segments, and are redistributed 
by gray rami to the lumbosacral plexus chiefly from the second lumbar down- 
ward. Hence a section of rami from the second lumbar to the fourth lumbar, 
and of the trunk below this level, would produce maximal effects in the lower 
extremities with associated effects on pelvic viscera. 

Between 1925 and December 31, 1931, we have operated 273 times in 
connection with this system, and certain surgical lessons are outstanding. 
These notes are written to make the surgery of this system more under- 
standable. 

In 1923 and 1924, Royle 0 described approaches to the lumbar sympathetic 
trunk and brachial rami. The transabdominal approach, 1 with reflection of 
the peritoneum from beyond the caecum or sigmoid to the mid-line, we feel 
is an unnecessary entry of the peritoneal cavity attended by shock and a risk 
of ileus immediate and remote, and its very magnitude and location open the 
way for potentially enormous post-operative hernia, and hence it has been 
rejected as unsound surgically and physiologically. 

Lumbar Operation . — The original approach of Royle is entirely adequate 
for any surgery on the lumbar sympathetic trunk. It centres around the 
trigonum lumbale and consists of an angular incision from the eleventh rib 
to the trigonum lumbale and along the iliac crest for six to eight centimetres. 
1 he patient’s body is best rolled toward the opposite side through an angle 
°f 45° 6o° and the loin put on stretch. Carrying the incision down to the 

iliac crest and the lumbar muscles it is advisable to bluntly dissect the outlined 
flap well forward and to loosen the posterior and inferior margin of the 
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incision in order to secure an adequate exposure. In most cases the trigonum 
lumbale is easily distinguishable, but occasionally one muscle layer blends 
into the next without any line of demarcation. This has occurred bilaterally 
and has necessitated a direct myotomy from the eleventh rib to the crest of 
the ilium. The external oblique is raised on a blunt dissector and divided 
close to the iliac crest. The internal oblique is reflected in the same way. 
In this dissection superficial nerves are frequently found and cut, but their 
division leaves only a sense of numbness below the area of operation. 

In most individuals a muscularis transversalis can be definitely identified, 
although in a fair number of individuals only a dense fascia is recognizable. 
This fascia is cut or broken through well posteriorly and is opened to the full 
extent of the incision. Henceforward the operation is carried on by blunt 



Fic. i. — Peritoneal retractor of Royle’s. The handle is detachable, and there are four 
sizes of spoons for various sizes of patients. 

dissection. The peritoneum is pushed forward from its attachment to the 
posterior abdominal wall, carrying with it the ureter. 

As the sympathetic trunk lies anterior to the psoas muscle, it is important 
to remember that the psoas rises abruptly from the posterior abdominal wall 
to the height of the vertebral body. One should guard against dissecting 
between the psoas and the posterior muscles which would lead one into the 
region of the transverse processes. 

Retractors are useless until the intervertebral discs are felt. Those de- 
signed by Royle are most satisfactory. (Fig. I.) They are made in several 
sizes, and if one is doing a large volume of work all sizes will be required. 
The spoon retractor stretches the peritoneum forward exposing the ureter 
attached to its posterior surface. The surface of the psoas is cleared of 
areolar tissue revealing the tendon of the psoas parvus and ilio-inguinal nerve. 
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Twice the tendon of the psoas parvus has arisen high above the magnus 
barring all advance. Its division has given no subsequent difficulty. 

The psoas retractor (Fig. 2A) of Royle is most effective in rolling the 
psoas out of the road exposing the spino-psoas sulcus filled with a triangular 
mass of glandulo-areolar tissue. It is useless to search this mass for the 
sympathetic trunk as the latter lies directly on the spinal ligaments. Bluntly 
reflecting this small mass of tissue anteromedially, the trunk of the sym- 
pathetic can be felt or seen on the left side lying external to the aorta. On 
the right side a much more delicate situation obtains for the sympathetic trunk 
lies beneath the vena cava. This requires most careful dissection, not only 
because of the proximity of the vena cava, but because in about 5 per cent, 
of patients one or more vertebral veins overlying the sympathetic connect 






f 
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Fig. 2. — Instruments to be numbered from above downward A, B, C, D, E, F, G. 

A — Psoas retractor of Roylc’s. B — Double-ended spoon reflector for use in cervical opera- 
tions. C — Small hook used in picking up sympathetic. D — Large bulb end hook used in 
holding abdominal trunk. E — Blunt dissector of Boyle's. F — Long slender dissector used 
in isolating sympathetic trunk in both lumbar and cervical operations. G — Short dis- 
sector used in superficial tissues of the neck. 

immediately with the vena cava. These veins bind down the sympathetic 
trunk and rami usually accompany the vertebral vessels. 

The sympathetic trunk is secured by a slender, sharply curved, blunt 
hook (Fig. 2C) ; the end of the hook should be directed backward. Once 
secured a large ball-ended fiat hook (Fig. 2D) is inserted in a reverse direc- 
tion, lifting the ganglionic chain and depressing the great vessels. Once 
secured there is little cause for confusing its identity, for, regardless of loca- 
tion of the sympathetic, one is impressed with its tautness, tautness such as 
one would encounter in lifting the string of a violin. 

1 he ganglia are not distributed with mechanical precision. In the majority 
of patients they follow the text-books quite closely. However, in about 5 
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per cent, of patients one finds an arrangement similar to the cauda equina, 
the trunk descending to a massive ganglion in the region of the second and 
third lumbar vertebras when a veritable sheaf of rami extend distally. In a 
similar number the lower portion of the chain appears as a fine filament, the 
rami coalescing into one enormous ramus. Hence, if the ganglionic chain 
cannot be identified below it should be sought higher up. 

The upper level of dissection is recognized by the direction of the rami. 
The middle and lower rami in their general direction proceed caudad and 
dorsally; at the level of the second lumbar the rami pass cephalad and 
dorsally and there is usually one large ramus present at this level. 

Beside the rami which pass between the spine and psoas, other rami pass 
toward or beneath the great vessels and may be visceral or commissural 
rami communicantes. These intercommunicating rami may determine some 
of the contralateral effects described by Orbeli 6 in his Hertzstein lectures. All 
rami are avulsed, leaving the chain free of lateral connections. 

It is sometimes possible to mobilize all the ganglia and rami before 
dividing any ; again it will be necessary to avulse each ramus before securing 
another. If overlying veins are found an accompanying ramus is almost 
surely to be found, the trunk is divided and carefully drawn from beneath 
the vertebral vein. Which rami are to be divided depends on the operative 
indication and does not come within the scope of this paper. In all cases 
the trunk should be severed as low as possible. The ganglionic chain may be 
removed or not according to caprice, but no better results are obtained by 
ganglionectomy than by thorough ramisection and trunkotomy. 

Royle 8 found it inadvisable to do both lumbar operations at one sitting. 
This operation may be exasperatingly long or surprisingly brief. Our own 
records show that the time varies from seventeen minutes to one hour and 
fifty minutes, the longer time occurring in the earlier cases or larger indb 
viduals of the series. In children the present average is twenty-five to thirty 
minutes, and in adults fifty to sixty minutes. Severe bleeding has never been 
experienced, little shock has resulted, hernia have not followed, and no 
deaths have occurred in 174 operations. 

Operations on the Dorsoccrvical Syinpathctics. — Royle 6 originally de- 
scribed a division of the sympathetic rami as they passed from the scalenus 
anticus to the brachial plexus. This operation did not give us satisfactory 
results as obtained in the lumbar operation, and Royle subsequently described 
a division of the sympathetic trunk between the first and second dorsal 
roots, which placed the brachial results on a par with lumbar ramisection. 
Royle s dorsal trunkotomy 7 was an extension of the old brachial ramisection. 
Henry, 3 in 1927, described a posterior approach to the sympathetic trunk by 
a resection of the transverse processes and a portion of one or more ribs. 
We tried both methods, and have entirely discarded the posterior approach 
as extremely shocking, more difficult of performance, and inferior in results. 
In spinal anomalies it is almost impossible to orient one’s self by the approach 
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of Henry. However, the trunkotomy of Royle is exacting to the most 
experienced. 

The incision extends obliquely slightly upward and backward from the 
inner end of the clavicle for six to eight centimetres, rarely the subclavian 
vein lies immediately beneath the incision. The external jugular vein and 
platysma are divided in the line of incision. The sternocleidomastoid is 
divided, in whole or in part, revealing the omohyoid which is retracted up- 
ward. A layer of fat is next encountered, divided bluntly and retracted, 
revealing the shiny white brachial plexus coming from behind the scalenus 
anticus on which lies the phrenic nerve. The phrenic and the fifth nerves 
are connected higher up in the neck, but we have never divided this inoscu- 
lation. 

With the patient lying almost flat on his back, it is easy to lose one s 




Fig. 3. — Curved ligature carriers, single and double with wires threaded through the 

curved needles. 

sense of direction and dissect against the spine when the general axis of 
dissection should be downward toward the thoracic cavity between the 
scalenus anticus and the plexus. While doing this dissection one encounters 
very tough fibres passing from the posterior surface of the scalenus into 
the face of the nerve roots. These are the sympathetic rami and are not 
nearly as sizeable as Royle figured them in bis Murphy Oration of 1924.° 
These may be avulsed if necessary. 

Immediately overlying the brachial plexus one finds the transverse cervi- 
cal artery and vein. These may be tied and divided. Usually between the 
seventh and eight cervical roots one encounters the deep cervical artery and 
vein. This artery' is very difficult to tie because of the short length of trunk 
exposed. To facilitate this ligation a special aneurism needle has been made 
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by fastening a blunted and bent eighteen-gauge hypodermic needle to a 
handle : through this the ligature can be passed directing the end of the liga- 
ture directly into one’s forceps. (Fig. 3.) 



Fig. 4. 

At the level of the eighth cervical nerve one encounters the first rib, 
although in one case a cervical rib was encountered between the seventh and 



Fig. 5. 

eighth nerves and had to be rongeured away. (Fig. 4.) 
or the cervical rib, lies the subclavian artery. (Fig. 5.) 
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of the patients one finds a tendinous slip passing between the subclavian 
artery and the brachial plexus, this apparently is a division of the tendon of 
the scalenus anticus, but is described by Spalteholz as the scalenus minimus 
which inserts into the pleural dome and the first rib. It is always necessary 
to divide this tendinous slip for an adequate exposure. Closing the thorax 
above, the parietal pleura is reinforced by Sibson’s fascia. The latter struc- 
ture may be quite delicate, or it may be made up of very dense fibres. It is 
necessary to divide this fascia by either a blunt hook or dissector, being 
careful not to penetrate the parietal pleura. The parietal pleura is gently 
pushed from the ribs, working in a posteromedial direction. The first dorsal 
nerve can easily be found at this stage of the dissection winding its way from 
within the thoracic cavity around the first rib to join the under surface of the 
eighth cervical nerve. 

One frequently encounters a swishing sound when working in this neigh- 



borhood, which is coincident with respiration, and one may see a hole, when 
the tissues balloon out, from which the sound apparently issues. This 
may occur without pleural puncture and may result in a cervical and 
facial emphysema. 

Henceforward difficulties are immanent. While the sympathetic trunk 
lies at the costovertebral junction, another important structure lies just later- 
ally which might be mistaken for the sympathetic trunk, viz., the superior 
intercostal artery which supplies the upper intercostal spaces. (Fig. 6.) 
This artery passes backward over the medial surface of the pleural dome and 
turns downward over the inner surface of the costal cage. Accompanying 
this artery may be found' a sizeable vein. Both the sympathetic trunk and 
the supeiior intercostal artery lie anterior to the intercostal nerves and run in 
the long axis of the thorax. 
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By means of long slender dissectors and hooks, one can pick up this artery 
and the sympathetic trunk. A long slender flat spoon is most helpful in 
reflecting light into this dark corner. (Fig. 2B.) The artery has the usual 
arterial appearance, but its small intercostal branches may simulate the rami. 
The sympathetic trunk lying just medial to this artery is usually white and 
taut, but it may be darkened and resemble a vein. One can assure himself 
by following the trunk upward and downward exposing ganglia and rami ; or 
by inserting a hypodermic needle into the structure and watching for the 
appearance of blood. All the tests being negative,' one divides the trunk 
with some reassurance, although with trepidation. 

The sympathetic trunk at the dorsocervical junction may be of two main 
structural types: (1) The most common in our experience is a massive elon- 
gated ganglion which combines the first dorsal, inferior cervical, and possibly 
the second dorsal. (2) Less frequently the various ganglia are discrete. 
According to Kuntz 4 rami from the second dorsal ganglion may pass upward 
to the first dorsal nerve. 

The ganglionic trunk having been found, one bolds it up on a small hook, 
and with a second hook determines the presence of branches and of the trunk 
superior to this ganglia, the trunk is very taut and it is necessary to exert 
considerable force in this attempt. The branches are divided and the trunk 
severed above the lower cervical ganglion and again below the first dorsal. 
Any branches coming from the second cervical ganglion to the first dorsal 
trunk are also divided. The tissue so loosened is removed from the opera- 
tive field for pathological examination. 

Suturing of the sternocleidomastoid and superficial tissues completes the 
operation. 

The anterior approach carries with it little shock (we have had no deaths 
in ninety-nine operations) and patients frequently leave the hospital on the 
second day. Horner’s syndrome is usually observed following trunkotomy 
or ganglionectomy. The drooping of the eyelid gradually disappears except 
when the patient is fatigued. The clearing process may go on for two years. 

The operation is easier in children than in adults, and the operative time 
varies from forty minutes in childhood to as much as two and one-half hours 
in a short-necked adult. One thing more than any other facilitating either 
operation is adequate lighting. We have used all varieties of lights, but the 
only one that is satisfactory is the Scialytic spot light. It is best to shut out 
cross lights, which are extremely confusing. 

We feel that the technic of operations on the sympathetic nervous system 
is well established. We feel on the other hand that we are but standing on 
the borderland of possibilities so far as the indications for operation are 
concerned. 
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THE SURGICAL ASPECTS OF THE AUTONOMIC 
NERVOUS SYSTEM 

By Walter D. Abbott, M.D. 
of Des Moines, Iowa 

It is the purpose of this paper to present the surgical aspects of the 
autonomic nervous system from a clinical viewpoint. 

Historical. — Jonesco, 29, 30 1896, divided the trunk above and below the 
middle cervical sympathetic ganglion for epilepsy, and a year later he repeated 
this operation for exopthalmic goitre. Then, in 1899, Alexander 7 removed 
both superior cervical sympathetic ganglia for epilepsy. However, little of 
note was accomplished until Jaboulay, 28 1899, and Higier, 25 1901, recom- 
mended tearing the nerve plexus around the femoral artery in cases of 
intermittent claudication. Leriche, 39, 40 who established periarterial sym- 
pathectomy, reported two cases of causalgia in which benefit was obtained 
by resection of the sheath of the brachial artery in 1917. Since that time 
Leriche 39, 40 has reported a large series of cases in which resection of the 
sheath of the artery relieved the vasoconstriction in such cases as Raynaud’s 
disease, causalgia, trophic ulcers and the superinduced spasm of the collateral 
vessels in thrombo-angiitis obliterans. 

However, the observations of Kramer and Todd 33 and Potts 42 and Kuntz 30 
demonstrated that the operation of periarterial sympathectomy was anatom- 
ically unsound because the sympathetic innervation of the peripheral vessels 
corresponds to the segmental musculocutaneous distribution of the spinal 
nerves. 

In 1924, Hunter 27 and Royle, 47 endeavoring to relieve spastic paraplegia 
by ramisection, noted a post-operative increase in the temperature of the 
extremities, and a short time later Adson 3 and Brown 9, 10, 11 reported the 
first cases of Raynaud’s disease in which lumbar sympathetic ganglionectomy 
and ramisection was performed with gratifying results. Subsequent observa- 
tion of these cases for the past eight years demonstrates that the lower 
extremities have remained warm, dry and pink. Adson 4 prefers the anterior 
approach in order to sever all the inconstant rami in front of the vertebral 
column which might be missed by the posterior route. 

The anterior approach to the inferior cervical and first thoracic sympa- 
thetic ganglia met with failure more often than success, and until the posterior 
approach was devised by Henry, 24 1924, and Adson, 5 1928, little was accom- 
plished in the treatment of peripheral vascular diseases of the upper extrem- 
ities. Since that time, many important contributions have clearly indicated 
the therapeutic value of sympathetic ganglionectomy in carefully selected 
cases of peripheral vascular disease. 

In addition to the brilliant results achieved in vascular conditions, an 
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equally important chapter has been written in efforts directed toward relief 
of intractable pain. During the past decade, the contributions of Swetlow, 53 
White 50 - 57 and Mixter 41 in reference to relief of the pain of angina pectoris 
have been outstanding. These procedures consist of either alcoholic injection 
or removal of the sympathetic ganglia. Also, the work of Archibald 8 and 
Scrimger 50 and Verbrugge 13 and von Bogaert 13 in alleviating abdominal pain 
and Stern’s 52 success in relieving the distress of thrombo-angiitis obliterans 
have been of value. In 1927, Rowntree 40 and Adson, and Henderson 23 and 
Adson, 40 1932, described a series of cases of arthritis in which benefit was 
obtained by sympathetic ganglionectomy. Flothow, 1 *- ls 1931, and Abbott, 1, 2 
1932, reported cases of intractable pain in various regions of the body which 
were relieved by alcoholic injection of the sympathetic ganglia. 

Peripheral Vascular Disease. — (A) Vasospastic Conditions. — 
Raynaud's Disease . — This is the most classical vasospastic condition to be 
seen in any type of vascular lesion. The disease is characterized by bilateral 
vasoconstriction of the hands and feet. Little has been added to Raynaud’s 40 
original description when he observed a form of gangrene of the extremities 
without any evidence of vascular occlusion. 

This phenomenon is seen chiefly in women. Few cases of pure vaso- 
constriction are observed in men without some evidence of vascular occlu- 
sion. The symptoms vary in degree to such an extent that many cases of 
mild vasoconstriction are erroneously diagnosed as a true Raynaud’s disease. 
These patients present a coldness of the hands and feet, some blanching of 
one or more digits and a moderate amount of pain when exposed to the cold 
weather. Relief may be obtained by the application of heat and warmer 
clothes so that a surgical procedure is unwarranted. However, a true 
Raynaud’s disease is characterized by the presence of symmetric color changes 
in the extremities varying from blanching to a deep cyanosis, clammy and 
cold extremities. There is intense pain from the vasospasm which is pro- 
voked by exposure to the cold or emotional influences. The gangrene of 
Raynaud's disease begins as a small trophic ulcer at the tip of the finger or 
toe and is associated with a distortion of the growth of the nails. 

Sympathetic ganglionectomy and ramisection will provide maximum dila- 
tation of the vessels and immediately after operation the extremities are 
warm, dry, pink and free from pain. The removal of the inferior cervical 
and upper two dorsal sympathetic ganglia for relief of vasospasm in the 
upper extremity is attended with a Horner’s syndrome, but when the opera- 
tion is performed on both sides, this sequela is hardly noticeable. This 
syndrome consists of a narrowing of the palpebral fissure, a constriction of 
the pupil, and absence of perspiration over the face. There is also a dilatation 
of the retinal veins and increase in the calibre of the arteries of the nasal 
mucosa followed by an increased secretion. This slight discomfort seems 
negligible in comparison to the severe pain in the extremities and danger of 
gangrene. It is obvious that all cases of vasoconstriction should be carefully 
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selected for surgery so that there will be full assurance of obtaining a maxi- 
mum blood supply by removing the sympathetic ganglia. 

Causalgia is a painful condition following trauma to the peripheral nerves, 
chiefly the ulnar, median and sciatic nerves. There is a complaint of con- 
stant pain, and the skin is glossy, red or mottled red and white. Joint and 
muscle action seems limited, apparently because of the intense pain. A num- 
ber of cases have been reported in which sympathetic ganglionectomy or 
alcoholic injection of the ganglia have afforded relief ; however, this type of 
case must be selected with utmost care because of the psychic and compen- 
sation element. 

Scleroderma is a disease of the skin characterized by pigmentation, 
thickening or atrophy, and is frequently associated with sclerodactylia. 
Although there are several forms of this disease, the one group giving a 
previous history of cold, clammy, cyanotic extremities is amenable to surgical 
intervention. Sympathetic ganglionectomy increases the blood supply to the 
affected extremity, and there is a subsequent loosening of tight skin. 

Arthritis . — In treating arthritis, an attempt is made to obtain maximum 
blood supply to the joint involved. In a small group of cases, a history of 
cold, clammy, cyanotic extremities is significant and, provided temporary 
vasodilatation produces relief, the removal of the sympathetic ganglia is of 
distinct benefit. However, there is no group of cases in which deliberate 
judgment is required any more than in the arthritic patients, who are possible 
candidates for surgical intervention. 

(B) Vaso-occlusive Conditions. — Thrombo-angiitis obliterans is a dis- 
ease of the blood-vessels characterized by arterial occlusion, varying degrees 
of color changes in the extremities, pain and extensive gangrene. Buerger’s 
original description stated that this condition occurred only in Hebrews, and 
that cigarette smoking was a definite contributing factor. However, sub- 
sequent observations have demonstrated that no race is immune and, although 
immoderate use of tobacco will produce a vasoconstriction, this condition is 
seen also in non-smokers. There is a predominance in the male sex, but 
recently a number of cases of women have been reported. The course of this 
disease is slow, and for some time may be manifested only by coldness and 
cyanosis of the extremities. A little later there is definite blanching of the 
digits upon exposure to the cold, and if the occlusion is present in the lower 
extremities, there will be intermittent claudication on walking. Following 
these symptoms, color changes appear, varying from a deep rubor to a 
marked cyanosis which is replaced by blanching when the extremity is ele- 
vated. Gangrene appears in two ways, either as a trophic ulcer which rapidly 
assumes serious proportions, or around the base of the nail and involves all 
or part of one digit. Examination reveals diminution or absence of pulsa- 
tions in the arteries of the extremities, and unless adequate collateral 
circulation can be obtained, amputation is imminent. 

It is obvious that nothing can be accomplished with the occluded vessel, 
but the superinduced spasm of the collateral vessels can be relieved by sever- 
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ing the vasoconstrictor fibres, so that by dilatation of these vessels an increase 
of blood volume will be produced and relief of pain will be achieved. Often, 
it is preferable to administer hypertonic saline intravenously before resorting 
to surgery, because through the principle of osmosis an increase in blood 
volume is attained. It is to this end that removal of the sympathetic ganglia 
is directed, but the utmost care must be exerted in the selection of cases for 
this procedure is a major operation and there must be sufficient assurance 
that sympathectomy will produce an adequate increase in blood supply. 

Arterial sclerosis is an unwelcome companion of senescence, and although 
there is little chance of dilating brittle arteries, relief from intractable pain 
and provision for maximum blood supply can be obtained. In these patients, 
alcoholic injection of the sympathetic ganglia is the procedure of choice for 
it carries practically no risk in skilled hands and the relief from pain is 
preferable to massive doses of narcotics. It is not infrequent that there still 
remains an element of vasoconstriction and it is gratifying to see an ulcer 
heal or an amputation at a lower level following alcohol block. 

Selection of Cases. — The success of sympathetic ganglionectomy in the 
treatment of peripheral vascular conditions is dependent upon the careful 
selection of cases and the thorough interruption of all of the vasoconstrictor 
fibres. There are four methods of determining the degree of vasospasm and 
to what extent an increase in blood supply can be anticipated after gangli- 
onectomy. These tests remove all elements of chance and are founded upon 
sound physiological principles. 

(1) The “fever’* test was devised by Adson and Brown, 0 1925, and 
consists of the administration of typhoid vaccine intravenously and estimat- 
ing the degree of rise in the surface temperature of the extremities in 
contrast to the rise in mouth temperature. This is an accurate test of relative 
blood flow to an extremity, and with the sympathetic fibres temporarily 
paralyzed, an accurate estimation of the vasoconstrictor element is obtained. 
It is necessary to use an electrothermocouple in these tests, and when a 
sufficient rise in surface temperature is manifested, it is an indication that 
sympathetic ganglionectomy will be of value. 

. The objection to the fever test is that it produces a severe generalized 
reaction and gives no information relative to pain relief. 

(2) Spinal anaesthesia will produce vasodilatation, but this method is 
satisfactory for only the lower extremities and is impractical because it gives 
no information relative to relief of pain. 

(3) Direct injection of the nerve trunks is of value because estimation 
as to pain relief is obtained in addition to the degree of rise in surface 
temperature. Scott’ 1 and Morton - ’ 1 have established this simple test and by 
this procedure can gauge accurately the amount of arterial spasm. The only 

danger in this method is in the doubt of interrupting all of the vasoconstrictor 
fibres to a given point. 

(4) Direct injection of the sympathetic ganglia, as advocated by 
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White, r,(i ’ 57 produces a selective and discriminative result as both vasodila- 
tation and pain relief are obtained in as large or limited an area as desired. 

Relief of Pain. — Pain of the head and neck . — The reports of Mixter 41 
and White 41 indicate that some of the pain fibres from the head and neck 
pass through the inferior cervical and first thoracic sympathetic ganglia 
before entering the spinal cord. This view is supported by Flothow’s 17, 18 
case, in which removal of the inferior cervical and first thoracic sympathetic 
ganglia provided relief from severe facial neuralgia after section of the 
posterior sensory root had failed, and Abbott’s case in which alcoholic injec- 
tion produced a similar result. However, Frazier’s 21 results were unsatis- 
factory, but if the posterior approach had been used, the pain fibres might 
have been interrupted more completely. Recently, Dandy 1 ' 7 has removed the 
inferior cervical and first two thoracic sympathetic ganglia in two cases of 
hemicrania with satisfactory results over a period of many months. It is 
unquestionable but that pain of the head and neck can be relieved by oblitera- 
tion of the inferior cervical and upper two thoracic sympathetic ganglia when 
other methods have failed. 

Thoracic Pain . — The most common type of pain in the chest is angina 
pectoris, and yet it is generall)' agreed that there are a number of types of this 
pain. In 1899, Franck 20 suggested that pain fibres from the heart traversed 
the thoracic sympathetic ganglia, and thirty years later, his contention was 
corroborated by Ranson 44 and Kuntz. 35 Although it is obvious that any 
surgical procedure in angina pectoris is only palliative, relief of pain is often 
a paramount factor in the course of the disease. Numerous operations have 
been proposed from removal of the superior cervical sympathetic ganglion 
down to and including the fifth thoracic ganglion. Such major procedures 
upon a patient with a poorly functioning cardiac mechanism seem unwar- 
ranted when the afferent visceral fibres can be so easily interrupted by 
injection. This was first demonstrated by Brunn 12 and Mandl, 12 1924, who 
utilized paravertebral block with procain, and Swetlow, 53 1926, who added 
alcohol in the injections. Since then, a number of gratifying reports have 
appeared in the literature, and, at present, the technic of White 50, 57 seems 
most satisfactory. This consists of injection of the upper five thoracic 
sympathetic ganglia with 85 per cent, alcohol. Stress must be laid upon the 
careful selection of cases, for it is only in the cases where there seems to be 
evidence of vasospasm that this procedure is indicated. 

In addition, other types of thoracic pain, such as thoracic crisis, have 
been relieved by either ramisection or ganglionectomy. 

Abdominal Pain . — Every surgeon is at some time or other confronted 
with the problem of the patient with severe abdominal pain which has failed 
to respond to the usual series of operations upon the stomach, gall-bladder, 
appendix and pelvic organs. No doubt but there are certain types of neuro- 
genical pain which can be relieved only by interruption of the visceral afferent 
fibres. This can be accomplished by either ganglionectomy or injection as 
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indicated in the reports of Archibald* Scrimger , 30 von Bogaert and Yer- 
brugge , 13 von Gaza . 22 W oodbridge ' 8 and Abbott. 5 ’" 

It is now definitely established that lumbar sympathetic ganglionectomv 
will relieve the dilatation of the colon in Hirschsprung’s disease following 
the work of Wade and Royle , 33 Adson and Judd , 31 and Learmonth 30 and 
Rankin . 43 

The contributions of Leriche , 38 Idavelaque , 20 Fontaine and Herman 10 
have been of definite value in providing comfort to patients suffering from 
intractable pain in the pelvis of unknown origin. In addition, the work of 
Learmonth , 37 in alleviating the distress of cord bladder and certain bladder 
conditions by removal of the hypogastric plexus has been an epoch-making 
achievement. However, as in all cases under consideration for sympathetic 
ganglionectomv, extreme care must be exerted in the selection of each indi- 
vidual case. 

Spastic Paralysis. — Sympathetic ganglionectomv and ramisection in spas- 
tic paralysis is directed toward release of the plastic component of the tonus 
of skeletal muscles and was advocated by Rovle 48, 40 and Hunter. This pro- 
cedure was not proposed as a cure for spastic paralysis, but. according to 
Royle, “it merely removes a factor which has been interfering with the nor- 
mal pht'sical education of the individual, and the essential treatment of spastic 
paralysis is education of the central nervous system.” 

Royle has achieved some definite benefit by ganglionectomv as also have 
Carrell 14 and von Lackum . 34 However, Kanavel 32 Pollack 32 and Davis 10 
found this operation to be of no appreciable value in spastic paralysis from 
a number of causes. 

More recently, Royle advocates thoracic ganglionectomv in lieu of remov- 
ing the lumbar ganglia, and states as his reason that a vasodilatation of one- 
half of the cerebrum is achieved which reduces tone in the contralateral 
extremities. Thus it seems that no definite opinion can be voiced at present 
as the reports are too conflicting to speak finally without further research. 

Surgical Procedures. — Periarterial sympathectomy consists of remov- 
ing the adventitia of the artery over a distance of two or three inches. This 
operative procedure is mentioned only to be condemned as anatomically and 
physiologically unsound. 

Cervico-thoracic sympathetic ganglionectomy is performed by making a 
mid-line incision from the tip of the spinous process of the fifth cervical 
vertebra to the fourth dorsal vertebra. Then the tendinous attachments of 
the trapezius, rhomboid and posterior searatus muscles are severed and these 
muscles are retracted laterally. This leaves the erector spinal and lower end 
of the splenius capitis muscles exposed and a blunt dissection will remove the 
periosteum over the first thoracic vertebra and rib for a distance of three 
centimetres. After resecting this area of the rib, with the transverse process 
of the first thoracic vertebra, the lung and pleura are retracted laterally and 
the s} mpathetic trunk is exposed. The inferior cervical, first and second 
thoracic sympathetic ganglia with their rami are then removed. 
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Lumbar sympathetic ganglionectomy is accomplished by making a mid- 
line abdominal incision, packing the intestines away and incising the posterior 
peritoneum from the promontory of the sacrum up over the aorta for a dis- 
tance of fifteen centimetres. The psoas muscle is retracted laterally and the 
lumbar sympathetic ganglia with their rami are removed from the second to 
fourth, inclusive, on both sides. 

Alcoholic injection of the sympathetic ganglia is performed by placing 
the patient in the prone position and inserting needles 2.5 centimetres lateral 
to the spinous process of the vertebra corresponding to the ganglion to be 
injected. The needle is directed down until the transverse process of the 
vertebra is felt and then inserted 2.5 centimetres below this point. Five 
cubic centimetres of 1 per cent, procain are injected, followed by four cubic 
centimetres of 95 per cent, alcohol. It is not uncommon for neuritic pains 
to follow an injection of this type, but these are controlled by salicylates and 
disappear in two or three weeks. 

Summary. — The surgical aspects of the autonomic nervous system are 
founded upon the physiological principles of local asphyxia or conduction of 
afferent visceral pain impulses. A review of the various conditions is pre- 
sented in the hopes that it will stimulate further research into a relatively 
unexplored field and perhaps solve many perplexing problems. It is essential, 
however, to stress the careful selection of cases so that the brilliant results 
of the past will not be thrown into disrepute by attempts to combat disease 
by procedures not based on sound fundamental principles. 
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INTERMITTENT CLAUDICATION WITHOUT GANGRENE 
CONTROLLED BY SYMPATHETIC NERVE BLOCK 


By Frederick Leet Reichert, M.D. 

or Sax Fhancisco, Camc. 

HtOM Tin: IIKI'UITMI'.VT Of MTICLHV or Till: STANTOBB UMVKIHITV .MKMr.W. SCHOOL 

Amelioration* of the distressing and frequently incapacitating inter- 
mittent claudication that appears in the arteriosclerotic individual may be 
effected by interruption of the sympathetic control of the arteries to the 
involved extremities. The degree of relief varies greatly, but may be aecur- 
atcly determined by diagnostic interruption of tbe lumbar sympathetic chain 
with novoeaine. Other tests such as typhoid vaccine, spinal anresthesia or 
peripheral nerve block which are excellent for determining the thermal re- 
sponse are quite unsatisfactory in measuring relief of pain. Furthermore, 
relief from pain may often he secured by sympathetic interruption even in tbe 
absence of an appreciable rise in dermal temperature. 

Flot how's report 1 in 1931 on the sympathetic alcoholic injection for the 
relief of arteriosclerotic pain and gangrene at once stimulated a renewed effort 
to bring some relief to these unfortunates who reappeared in the clinic at 
intervals but who previously had received little if any help. For several years 
relief of pain in Raynaud’s disease, thrombo-angiitis obliterans, scleroderma 
and certain cases of arthritis with obvious vasomotor instability has been 
effected in the Stanford clinic by interruption of the sympathetic pathways. 
Following Flothow’s paper the procedure has also been applied in over twenty- 
five elderly people suffering with claudication. As a measure of its success it 
may be said that they are a group of most grateful patients. 

Present knowledge indicates that sympathetic nerves to an extremity 
accompany and are a pari of the peripheral nerves. They emerge from the 
nerve trunks at intervals to innervate segmentally the walls of arteries and 
veins, sweat glands and hair follicles. Beside these efferent fibres there are 
e'ertain afferent sympathetic nerves that convey pain and other sensations. 

Interruption of the sympathetic nerves to an extremity produces certain 
obvious changes due to the release of the vasoconstrictor impulses. 2 The skin 
becomes warm and dry and the superficial veins are visibly^ dilated. Experi- 
mentally, if a hemi sympathectomy is performed, arterial injection through 
the heart six weeks later with Hill’s bismuth oxychloride mass, which visual- 
izes the arterial system in rontgenograms, reveals not only a slight dilation of 
the main arteries of the sympathectomizcd side, but a definite enlargement 
of the arterioles as well, so that many more small vessels become visualized 
than on the control side. (Figs; 1 and 2.) In comparing the rontgenograms 
of injected amputated limbs from arterioscleroses with those made when 
amputation was performed several weeks after a sympathetic block, the strik- 
ing appearance of many small, minute arteries, especially in the region of the 

503 



FREDERICK LEET REICHERT 


foot and ankle, is in sharp contrast to their absence in the non-sympathecto- 
mized arteriosclerotic amputated extremity. 

Earlier diagnostic measures employed to determine the degree of dys- 



Fig. i. Fig. 2. 


Fig. 1. — Hill’s bismuth oxychloride mass injected through the heart into the arterial system of a 
dog six weeks after left hemisympathectomy. There is slight dilatation of the main vessels and many 
more visual and enlarged arterioles on the sympathectomized side. Upper half of body. 

Fig. 2. — Lower half of body of dog injected with Hill’s arterial mass six weeks after left hemi- 
sympathectomy. The slight enlargement of the main arterial trunks and the dilatation of the arterioles 
are especially evident in the left extremity. 



Fig. 3. Illustrating Lundy- and Labat technic for lumbar injection. 
(From Flotliow, Amer. Jour. Surg., Dec., 1931.) 


function of this nervous system in the limb were mainly dependent upon 
the thermal changes induced by foreign protein, hot baths or spinal anaesthesia. 
Since it is the relief of pain for which these patients seek help, a test that 
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would indicate the degree of relief from pain obviously would be more satis- 
factory, particularly in the arteriosclerotic group where the thermal skin 
response may be insufficient to warrant any sympathetic interruption. The 
most satisfactory test for measuring alterations in pain (as well as securing 
the measurement of the thermal response in the skin), and one which will 
in a large measure permit the patient to be the judge, is the interruption of 
the autonomic impulses alone by the paravertebral novocaine injection of the 
svmpathetic chain and ganglia as advocated by W hite. 3 This injection does 


not interfere with any activity of the 
patient and when applied while the 
patient has pain or can induce pain 
serves as an exact criterion of the 
relief than can be secured either In- 
operative removal or alcoholic injec- 
tion of that portion of the sympa- 
thetic nervous system. 

When the release of sympathetic 
impulses in a limb by novocaine has 
demonstrated a favorable influence 
on the symptom of pain the interrup- 
tion in elderly people can be made 
permanent by the alcoholic injection 
of the sympathetic chain. In the 
majority of cases within two or three 
weeks after the injection of alcohol 
the increase in distance traversed be- 
fore the onset of claudication has 
been double or triple that determined 
by the diagnostic test. The injection 
is performed in the same manner as 
for the diagnostic novocaine block 
and can be done in the ambulatory 
patient without any general anaes- 
thesia. The greatest difficulty with 



Fig. 4. — Point of insertion of needles foi 
dorsal and lumbar injections using Lundy tech- 
nic. First dorsal segment lying opposite the 
seventh cervical spine, showing that dorsal in- 
jection is made opposite spine and lumbar in- 
jection opposite interspaces. (Kcproduced by 
permission front the Amer, Jour. Surgery. Dec., 

1 9.1 1.) 

the injection method is the accurate 


placing of the ends of the needles in approximation to the sympathetic chain. 
Using the method of Labat or the more recent modification of Lundy and 


described by Mothow,' 1 when the ends of the needles are close to the sympa- 


thetic chain the unanassthetized patient, during the introduction of the first 
cubic centimetre of alcohol will complain of transient epigastric or abdominal 
pain. Failure to secure this upper abdominal pain is indicative that the 
needle points are not near the sympathetics and that they must be shifted to a 


more accurate position. The illustrations (Figs. 3 and 4) from Flothow’s 
paper visualized the course of the needles. l 7 or the lower extremity three 
needles placed opposite the interspaces at lumbar 1, 2 and 3 are usually 
sufficient. 
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Theoretically, if the ganglia are destroyed by alcohol, the result should he 
as permanent as operative removal. Some of our patients have been relieved 
for a period of two years after one injection. Others have been reinjected one 
or more times before the block has become effectual. The diffusion of alcohol 
always produces peripheral neuralgia but it is less severe and not incapacitat- 
ing when the block is made for the lower extremities. 

The following case report illustrates the method and its application. An American 
caretaker, sixty-nine years old, first entered the Stanford Clinic in 1928 when a large 
epithelioma of the lower lip and the regional lymph-glands was excised. Metastases to 
the mandible were successfully treated by deep RSntgen-ray therapy two years later. 
Anacidity without known cause led the clinicians to maintain a continued interest in him. 

In February, 1932, cramps in his calf muscles developed and became so severe that 
he was unable to walk even a city block before he was forced to stop and rest. Contrast 
baths to the lower limbs and graded exercises produced no appreciable improvement. 
The left heel became painful and the feet were damp and cold. Bed socks helped but 
even at night cramps would develop and force him to walk about his room. 

In the dependent position his feet were reddish purple and blanched quickly on 
elevation. No pulsation could be felt in either posterior tibial or dorsalis pedis arteries. 

May 9, 1932, as a diagnostic procedure, the lumbar sympathetic chain on both sides 
was blocked with novocaine. Previous to the block he could walk only five turns in the 
corridor before claudication developed. Immediately after the block he doubled this 
distance before pain appeared so that he was quite emphatic that the “serum” warmed 
his feet and enabled him to walk farther. 

The bilateral interruption of the lumbar sympathetic chain was made permanent by 
alcoholic injection May nth. As the first cubic centimetre of alcohol was injected he 
complained for several minutes of precordial and epigastric pain. 

When he reported to the clinic, May 17th, he was able to walk fifteen city blocks 
before the onset of claudication, the left heel was no longer painful, and the pulsations 
of the left dorsalis pedis artery were faintly felt. He complained of neuralgic pains in 
his back and groin. 

He was admitted to the medical service June 13th complaining of palpitation and 
shortness of breath. Chronic myocarditis with moderate myocardial insufficiency was 
diagnosed. It was learned that the relief from claudication had led him during the three 
days before admission to take long walks in the park and on the beach. This excessive 
exercise apparently precipitated the cardiac disturbance. 

When seen October 1st, nearly five months after injection, he reported that he had 
been working all day since June without any discomfort in his feet, and although he 
felt a slight aching in the calves after walking two or three blocks, he could traverse 
six to eight blocks before the cramps stopped him. Neither coldness of his feet nor 
cramps bothered him at night. Both feet were warm and dry with many visible dilated 
veins. The right dorsalis pedis artery was easily palpable but pulsations were not defi- 
nitely felt in the left foot. 

One of the two women treated in this group of twenty-five patients with 
intermittent claudication had a hemiplegia six years before. Her cold, aching 
limb became warm, free of pain and permitted an increase in the distance 
walked to three or four blocks before the onset of cramps. The relief from 
cramps at night which had interfered with sleep is always commented upon 
by these patients. An increase of distance from one-quarter or one-half n 
city block to two, four or even ten blocks is a great asset to these people 
and frequently enables them to secure work. Several patients who have been 
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previously helped bv contrast baths and graded exercises obtained further im- 
provement after sympathetic block. Since the dominant factor in the condi- 
tion of these patients is circulatory, protection of the limb from cold must be 
continued even after sympathetic block. 

Claudication is a symptom of a generalized pathological process. Relief 
of the local manifestations in the extremities can be given by sympathetic 
block. In time even the improvement from vasodilatation and the relief 
from pain are frequently not sufficient to prevent the advances of the patho- 
logical process and only amputation remains. Yet years of comfort and 
amelioration of the cramps in the lower limbs may be offered to some of the 
arteriosclerotic individuals by regional sympathetic nerve block. 

St' M MANY 

Relief of intermittent claudication in the arteriosclerotic individual may be 
secured by interruption of the sympathetic pathways with alcohol. 

The usual tests to determine the efficiency of sympathetic interruption 
such as the thermal response in the skin to spinal anaesthesia, foreign protein 
or peripheral nerve block are not applicable in determining the effect of such 
interruption on the pain of claudication. Relief of pain is not infrequently 
obtainable even in the absence of a rise in skin temperature. When the 
thermal response alone is the only criterion for or against sympathetic inter- 
ruption. certain cases will be overlooked in whom sympathetic block will be 
of distinct benefit. 

A satisfactory diagnostic procedure to determine the relief from pain 
is a paravertebral injection of the sympathetic chain with novocaine which 
enables the ambulatory patient to assist the physician in judging whether 
permanent interruption will be beneficial. 

Twenty-five cases of intermittent claudication without gangrene have been 
materially and occasionally strikingly benefited by permanent interruption 
of the sympathetic chain by paravertebral injection of alcohol following the 
diagnostic use of novocaine. 
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PHRENIC NEURECTOMY 

RESULTS IN 100 CASES 
By Richmond Douglass, M.D. 
of Loomis, N. Y. 

FROM THE LOOMIS SANATORIUM FOR TUBERCULOSIS 

Phrenic neurectomy, or more briefly phrenicectomy, has been resorted 
to by phthisiologists with increasing frequency during recent years. The 
precise value and status of this operation in the group of intervention pro- 
cedures used in pulmonary tuberculosis have not yet been determined. It may 
be used as an adjunct to therapeutic pneumothorax and to thoracoplasty, or 
it may be employed as an independent procedure. 

The phrenic nerve is derived from the third, fourth and fifth cervical 
nerves, and runs downward, lying upon the anterior scalene muscle and 
crossing it diagonally from its lateral border. The nerve continues downward 
into the thorax, passing between the subclavian artery and vein. It is occa- 
sionally joined by accessory nerves, which rise from the fifth and sixth cervical 
nerves, and unite with the main nerve in the lower part of the neck or in the 
thorax. The interruption of these accessories is most surely accomplished by 
the evulsion of at least io centimetres of the phrenic nerve, and this fact 
has given phrenicectomy its place of major importance as the method of para- 
lyzing the diaphragm. It is important to remember that anomalies of the 
phrenic nerve may be present. These have been described by Matson. 1 

At Loomis Sanatorium the operation is performed under local anaethesia 
after giving a preliminary hypodermic of morphine sulphate, gr. l/6. The 
skin may be prepared with tincture of iodine or 5 per cent, alcoholic solution 
of picric acid. The patient lies on his back, without supporting pillows, and 
with his head turned away from the field of operation. The lateral border of 
the clavicular head of the sternomastoid muscle is located at a point 2 centi- 
metres above the clavicle, and with this site as a mid-point the skin and sub- 
cutaneous tissues are infiltrated with 1 per cent, procaine parallel to the skin 
folds. In this line an incision 3 to 4 centimetres in length is carried through 
the skin, fascia and platysma, exposing the lateral border of the sternomastoid 
muscle. By blunt dissection the sternomastoid is freed and drawn mesially. 
At this point the anterior scalene muscle, which is recognized by its rounded 
contour, is located by palpation. The blunt dissection is then directed toward 
exposing the anterior scalene. The nerve is typically located under the fascial 
plane overlying the anterior scalene, but may be found along the lateral or 
medial border of the muscle. It is identified by gentle pinching which will 
cause a contraction of the diaphragm and pain which is usually referred to 
the anterior surface of the shoulder. The nerve is then grasped with a 
hemostat or with a phrenic evulsion forceps, and is cut and the lower end 
slowly withdrawn from the chest by winding upon the forceps. The fibres 
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of the nerve may rupture, or the entire nerve may be evulsed ; one evulsecl 
nerve in this series measured 40 centimetres in length. If undue tension is 
present and the requisite 10 centimetres has been freed, the nerve is cut to 
avoid injuring intrathoracic structures. Hemostasis is then cared for, the 
platysma approximated by two or three interrupted sutures of plain 00 catgut, 
and the skin closed without drainage by a subcuticular stitch. The actual 
evulsion is unavoidably attended by pain which may be very severe. Post- 
operative discomfort, however, is not marked. The operative technic has been 
described by Alexander," Matson. 1 and others. 

Crushing of the nerve may be done instead of evulsion. After identifica- 
tion the nerve is infiltrated with procaine. The lateral border of the anterior 
scalene muscle is then exposed as far downward as possible and any accessory 
trunks which are located are cut. The phrenic nerve is now crushed at one 
point by a Kelly hemostat. This procedure is almost entirely painless. The 
temporary paralysis of the diaphragm which results is of approximately six 
months’ duration. Re-operation, if required, is not very difficult. 

During the past four years the staff of Loomis Sanatorium has endeavored 
to apply and to evaluate phrenicectomy. A number of patients enter the 
sanatorium with extensive lesions or an obviously acute clinical course. It is 
the practice of the staff to institute therapeutic pneumothorax at once for all 
in this group if possible. Other patients show lesions whose estimated poten- 
tialities for healing are such as to warrant a period of bed rest and observation 
before a decision is made to use collapse therapy. The choice then lies between 
therapeutic pneumothorax and phrenicectomy, and may, if the pleura is adher- 
ent, necessarily be phrenicectomy. The operation has been advised after care- 
ful consideration of each case. In each patient the position of the diaphragm 
on inspiration and on expiration was recorded by X-ray films immediately 
before operation, two weeks after operation, and every thirty to sixty days 
thereafter. The patient’s vital capacity was determined before and after 
paralysis of the diaphragm. The X-ray interpretations regarding presence or 
absence of cavity, thickness of cavity wall, position of cavity and type of sur- 
rounding infiltration were all made by the staff rontgenologist and may be 
regarded as uniform. The sputum was considered negative only when micro- 
scopical examination of smears of the concentrated sputum failed to reveal 
tubercle bacilli.* For purposes of formal classification the Standards of the 
National Tuberculosis Association have been used. 

The success of any collapse procedure can be stated clearly only when the 
result to be attained has been defined. Technically a phrenicectomy is suc- 
cessful if the diaphragm is paralyzed. Superficially it may be regarded as 
benefiting the patient if there is a decrease in the size of the cavity and a 

* The method employed by Dr. J. Stanley Woolley, Director of the Babbitt Memorial 
Laboratory, is as follows : Up to 1 ounce of sputum is treated with one volume of 1 
per cent. NaOH, shaken and incubated over night. One volume of 0,4 per cent. H2SO4 
(by volume) is then added and the mixture centrifuged. The sediment is stained for 
tubercle bacilli with Cooper’s stain. 
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diminution in the amount of sputum. The Loomis staff, however, considers 
the procedure successful only when the X-ray film no longer reveals a cavity 
and the sputum is consistently negative for at least three successive months. 
In other words, only those patients discharged as arrested or apparently 
arrested are regarded as showing a successful result following this procedure. 

The staff has withheld phrenicectomy in patients whose lesions might be 
expected to heal promptly on bed rest alone. The sacrifice of diaphragmatic 
function in cases with unilateral disease when bed rest may effect an early 
cure would seem to be unjustified. The paralyzed diaphragm may be a handi- 
cap in the future care of the patient, and there is as yet inadequate evidence 
as to the ultimate effect of the lost diaphragmatic function on respiration and 
circulation. Operation is also withheld if the lesion appears to be too extensive 
to be controlled by paralysis of the diaphragm. Widespread caseation, con- 
solidation of a lobe, and large cavities replacing an entire lobe are regarded as 
contraindications, although exceptions may be made when it is impossible to 
induce pneumothorax to control hemoptysis. Extremely dense apical lesions 
are considered unfavorable. Phrenicectomy has been given in borderline cases 
where pneumothorax might otherwise have been administered. These cases 
are designated elective phrenicectomies. In such cases pneumothorax is given 
if the lung, after phrenicectomy, requires additional compression. The appli- 
cation of phrenicectomy, therefore, cannot be decided by adherence to any 
routine formula, but requires the judgment of clinicians experienced in 
tuberculosis. 

Phrenicectomy, as a mechanical aid, supplements bed rest as a means of 
healing the lesions of pulmonary tuberculosis. The closure of cavities may 
be expedited by the operation, but the fundamental requirement of time for 
fibrous tissue development about the foci of disease cannot be ignored ; there- 
fore adequate post-operative sanatorium care is a requisite in all cases. 

The mechanical effect of phrenicectomy is twofold. In the first place 
there is ascent of the paralyzed diaphragm with consequent relaxation of the 
lung parenchyma which permits elastic retraction of the diseased area. In this 
respect phrenicectomy has much the effect of a partial pneumothorax. The 
second effect is immobilization of the diaphragm which affords rest to the 
pulmonary tissues. The degree of rest afforded is not absolute since pul- 
monary ventilation is effected by a combination of diaphragmatic motion and 
excursion of the ribs The part played by relaxation and by immobilization in 
the healing of tuberculous lesions' is not constant and neither ascent of the 
diaphragm nor degree of immobilization can be used in establishing the prog- 
nosis for cavity closure. 

Ihe results in the ioo cases are shown in Table I. Ninety-eight of the 
cases included in this report received phrenicectomy ; in two cases the phrenic 
nerve was crushed and the accessory nerve divided. As the diaphragm was 
paralyzed in these two patients they are considered with the phrenicectomies 
for the purposes of this paper. The ioo operations were performed between 
January, 1929, and July, 1932; thus there has been a period of observation of 
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six months since the last operation. Ninety-two patients were operated upon 
at Loomis Sanatorium, eighty hy the writer, twelve by other surgeons, while 
in the remaining eight the operation antedated admission. 

Of the seventy-live cases in the pneumothorax failure and elective phren- 
icectomy groups, sixty had definite round or oval cavities ; the remainder had 
honeycombed excavations. In twenty of the sixty cavities a fluid level was 
demonstrated by X-rays. All had tubercle bacilli in (he sputum. 

Of the eight patients receiving phrenieectomy before admission two were 
discharged as quiescent ; of these, one has since had a thoracoplasty and is 
doing well, the other is running a chronic course. Two were discharged as 
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improved; of these, one has. had a thoracoplasty and is not doing well, the 
other has since received pneumothorax. Two were discharged as unimproved 
and have since died, and two patients died in the sanatorium. The admission 
of these patients to the sanatorium after phrenieectomy had been performed 
implies that their disease was progressive; consequently they comprise a group 
of cases having an unfavorable prognosis. Nevertheless, it is felt that these 
eight cases exemplify an injudicious application of phrenieectomy since in 
three patients the pulmonary excavation was extensive, the largest cavity 
measuring 8 by 14 centimetres; furthermore, in seven of the eight the infiltra- 
tion about the cavities was dense and widespread. The average age of the 
group was thirty-seven years; the average cavity area was 21 square centi- 
metres, and the surrounding infiltration was moderate to heavy. These find- 
ings are to be contrasted with those appearing in the first column of Table ITI, 
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Of the two patients receiving phrenicectomy as a preliminary to thoraco- 
plasty, one died of spontaneous pneumothorax before thoracoplasty was per- 
formed, and the other refused thoracoplasty and continues under treatment. 
The staff does not routinely recommend phrenicectomy prior to thoracoplasty, 
believing that the operation contributes little to a satisfactory result, and that, 
on the contrary, it may even he detrimental since paralysis of the diaphragm 
may decrease the ability to expel secretions during the post-operative period. 

Upon two patients who were receiving pneumothorax phrenicectomy was 
performed to relieve the tension of diaphragmatic adhesions. In one patient 
the desired result was not attained and a thoracoplasty was eventually per- 
formed. In the other patient pneumothorax had been maintained for three 
and a half months, but the cavity had remained patent despite three months 
of positive intrapleural pressures. Within three months after phrenicectomy 
the cavity had closed and the sputum had become negative on concentration. 

Phrenicectomy was utilized in thirteen patients as a preliminary to reexpan- 
sion of collapsed pneumothorax lung, since those patients whose lesions had 


Table II 

Results in 62 Cases of Phrenicectomy 
Combining 24 Pneumothorax Failures and 38 Elective Phrenicectomies 


Caeeo 

Arreated 
Caaea $ 

App .Arrested 
Caaea $ 

Quiescent 
Caaea $ 

Improved 
Caaea $ 

Unimproved 
Caaea ^ 

Given 

Pneumothorax 

Caaea $ 

62 

9 14.5 

12 19.4 

18 29.0 

12 19.4 

3 4.8 

8 12.9 


been large before pneumothorax may run a greater risk of exacerbation when 
pneumothorax is terminated. The elevation of the paralyzed diaphragm fol- 
lowing phrenicectomy decreases the volume of the pleural space; hence less 
pulmonary reexpansion is required. Reexpansion is incomplete, as yet, in 
four cases ; of the nine with reexpansion complete, seven are well and working, 
one has had disease develop in a new area in the previously collapsed lung, 
and one who never had a consistently negative' sputum has suffered an 
exacerbation. 

Thirteen patients could not be followed for over three months after 
phrenicectomy and therefore their present status cannot be included as a part 
of this report. 

Sixty-two patients have been followed for over three months after opera- 
tion. Of these, twenty-four had adherent pleura precluding pneumothorax 
and are reported in the “pneumothorax failure” group, and thirty-eight 
received “elective phrenicectomy.” The results in the sixty-two cases are 
shown in Table II. 

The sixty-two cases summarized in this table are presented in detail in 
Table III. The outstanding fact is that twenty-one of the sixty-two cases 
secured an arrest or apparent arrest. These patients had had an average 
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period of pre-operative sanatorium care at Loomis of 6.3 months with unsat- 
isfactory progress and persistence of cavity. 

The average age of those showing a favorable result was 25.9 years; those 
over thirty years of age did not do as well. The influence of sex was not 
marked, and there was no material difference in the response of left- or of 
right-sided lesions. The degree of elevation of the diaphragm and the amount 
of vital capacity lost do not appear (0 he significant factors. 
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2 
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1 

1 
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12 

9 
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12 

27 

8 

3 

Vid-Chcat 

5 

6 

4 


Upper-Cheat 

21 

31 

6 

4 


The prognosis was better in the moderately advanced cases. There were, 
however, eleven arrests or apparent arrests among forty-one far advanced 
cases, a percentage of 26.8. It is to be noted that those patients who remained 
under treatment the longest secured the best results. The 5.2 months required 
for cavity closure after phrenicectomy may be compared with the figure of 
5.0 months for cavity closure in successful pneumothorax cases as reported 
by Iierben and Franklin. + 

* Positive Pressure Pneumothorax, Its Indications and Results. Address delivered 
to the Trudeau School of Tuberculosis, Saranac Lake, N. Y., May 26, 1932. 
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The cavity areas recorded in this table have been roughly computed by 
multiplying the longest by the shortest diameters of the cavity as measured 
on an X-ray film taken at a distance of four feet. Obviously this is not 
entirely accurate, but for purposes of comparing groups of cases the method 
is useful. The facts set forth in this portion of the table confirm the observa- 
tions of McMahon and Keeper,* who found that the cavity which is most 
likely to heal is not over 3 by 3 centimetres has a thin to moderately thick 
wall, is surrounded by light to moderate infiltration, and is not situated periph- 
erally where a portion of its wall is adherent and immobilized. There is no 
evidence to indicate that cavities in the upper lobe respond less favorably than 
those located elsewhere, provided other conditions are comparable. 

In a number of patients a discrepancy was noted between the excursion of 
the diaphragm before operation and its elevation after paralysis, when it was 
expected that the two would be comparable. In these cases motion of the 
diaphragm persisted after the operation. This motion did not represent a 
failure to paralyze the diaphragm, but was passive in nature, due in part to 
the excursion of the costal margin which caused a flattening of the diaphragm 
on inspiration, and in part to the abdominal pressure exerted on forced expira- 
tion which caused elevation of the diaphragm. This “passive motion of the 
diaphragm” has not heretofore been mentioned in the literature. Phrenicec- 
tomy may not be followed by complete paralysis of the diaphragm since this 
muscle is innervated also by branches of the lower intercostal nerves (the 
seventh to the twelfth, according to Spalteholtz, the ninth to eleventh accord- 
ing to Cunningham). In one patient, following phrenicectomy, the diaphragm 
was observed to show a limited downward motion in the absence of marked 
costal excursion. In this instance the intercostal innervation of the diaphragm 
was believed responsible for the partial diaphragmatic function which per- 
sisted. In eleven instances the average pre-operative excursion of the dia- 
phragm was 5.5 centimetres, the post-operative elevation of the diaphragm 
measured on inspiration was 3.0 centimetres, and the “passive motion” meas- 
ured 2.8 centimetres. This point is of practical importance in that the use of 
an abdominal binder after operation in patients manifesting “passive motion” 
may serve to increase the elevation of the diaphragm and thus augment relaxa- 
tion of lung. It is also evident that X-ray observation of the effect of phren- 
icectomy requires films taken on deep inspiration and after normal — not 
forced — expiration. 

In this series there were no serious operative accidents and no deaths. 
I here were two superficial wound infections; in one case trauma to the sym- 
pathetic nerve resulted in a Horner’s syndrome which disappeared in two 
months; in one case the external jugular vein was cut and ligated, and the 
thrombus which appeared was promptly absorbed. Brief post-operative eleva- 
tion of temperature occurred once. The symptoms of brachial neuritis of 
traumatic origin occurred in two cases with recovery within two weeks. In 

the Healing of Tuberculous Cavities: A Clinical Study. Address delivered to 
the Eastern Section of the American Sanatorium Association, Waltham, Mass., October 
M. 1932. (To be published in the American Journal of Medical Sciences.) 
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two patients with marked elevation of tiie diaphragm pulmonary atelectasis 
occurred ; in one the entire left lung was involved, in the other the right lower 
lobe. Both received pneumothorax. The possibility of this complication must 
be borne in mind as it materially alters the problem of treatment. While 
many patients noticed slight dyspmva in the early post-operative period, a 
quick readjustment was usually made and this was not a troublesome symptom 
in any case. Complaints of abdominal gas were varied, and apparently were 
somewhat more frequent in the patients with left-sided diaphragmatic eleva- 
tion and subsequent increase in the "stomach bubble.” 


Sf.MMAKY 

Phrenicectomy is indicated and is a valuable independent collapse procedure 
when operative intervention is required in the treatment of a limited group 
of patients with pulmonary tuberculosis who have not responded to routine 
sanatorium care. The clinician’s aid is important in selecting the cases suitable 
for operation. This collapse procedure is regarded as successful only when 
it is followed by closure of cavity as shown by X-ray and by consistently 
negative sputum. The best post-operative results are found in cases with a 
thin-walled cavity not over 3 bv 3 centimetres in diameter with little sur- 
rounding infiltration and located centrally in the lung parenchyma. On the 
other hand, phrenicectomy promises little and should not he used in those 
cases with dense infiltration, thick-walled cavities, or large cavities. 

Sixty-two cases in which phrenicectomy was the only operative procedure 
affecting the course of pulmonary tuberculosis are analyzed in detail, showing 
14.5 per cent, discharged arrested, with sputum negative on concentration for 
six months or more; 19.4 per cent, apparently arrested, with sputum negative 
on concentration for at least three months; 29.0 per cent, quiescent, with con- 
stitutional symptoms absent for at least two months, but without consistently 
negative sputum; 19.4 per cent, improved, with constitutional symptoms 
lessened; 4.8 per cent, unimproved, with essential symptoms unabated; and 
12.9 per cent, in which it was neecssarv to give pneumothorax. 

An original observation is recorded describing “passive motion of the 
diaphragm” following phrenicectomy; the motion is due to a combination of 
marked costal excursion, which will flatten the diaphragm on inspiration, and 
to a rise of the diaphragm caused by forced expiration. 
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BRONCHOSCOPICAL OBSERVATIONS ON POST-OPERATIVE 
PULMONARY COMPLICATIONS* 

By Chevalier Jackson, M.D. 

AND 

Chevalier Lawrence Jackson, M.D. 

of Philadelphia, Pa. 

FROM THE BRONCIIOSCOP1C CLINIC OF TEMPLE UNIVERSITY 

Five distinct types of post-operative pulmonary complications have been 
observed in our experience: 

(1) Post-operative atelectasis ; chiefly following abdominal operations; 
not primarily suppurative. 

(2) Post-tonsillectovnc suppuration ; chiefly following tonsillectomy and 
other operations about the upper air passages ; suppurative from the onset. 

(3) Foreign bodies inspirated during operations about the upper air 
passages ; not primarily suppurative. 

(4) Infarct that may follow operation upon any region. 

(5) Pneumonitis, usually called post-operative pneumonia. 

This loose grouping of cases is for the purpose of study of certain con- 
trasts ; it is not claimed that every case of post-operative suppuration can 
necessarily be placed in one or other of the groups ; additional groups could 
be cited. 

In order to present certain contrasts, groups 4 and 5 will be omitted. 
This omission is necessary for other reasons, chief of which are that in the 
clinical work on which this paper is based it was impossible to determine that 
any case was due to infarct; and the term pneumonia is so loosely applied 
that the term “post-operative pneumonia” in the history means nothing 
definite. 8 It might have been an infarct but probably in most cases it was 
some form of bronchial obstruction with or without atelectasis, with or with- 
out drowned lung. A new era is dawning now that Rontgen-ray examination 
at the bedside and early objective examination with the bronchoscope are being 
used to assist in diagnosis. 2, 8 

In the following tabulation there are certain contrasts that we believe have 
an important bearing on the etiology, diagnosis, prophylaxis and treatment of 
post-operative pulmonary complications. 

Post-operative Atelectasis. — 111 these cases, formerly mistaken for post- 
operative pneumonia, there is at the onset a thick, tenacious, obstructive secre- 
tion that at first contains grossly no pus and on microscopical examination only 
a few pus-cells and few if any pyogenic bacteria. 2 If not quickly termi- 
nated by restoration of ventilation and drainage with consequent re-estab- 
lishment of the defensive powers of the lung the atelectasis is slowly succeeded 

* Presented at the Fourth Congress of the Pan-American Medical Association, Dallas, 
Texas, March 21, 1933. 
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PoST-Ol’KRATIVK PULMONARY COMPLICATIONS 


Post-Tonsillectomic 

Suppuration 

(1) Follows operations 
about the upper air pas- 
sages, most often tonsil- 
lectomy. 

(2) Onset sudden. 


(3) Primarily suppurative. 

(4) Abscess forms early, 
namely, within a few 
days, and very rapidly. 


(5) Abscess shows cavity 
and fluid level early. 

(6) Expectoration of pus 
and blood at onset very 
foul, gangrenous. 


(7) Breath very foul at on- 
set. 


Post -Operative Atelectasis 

( 1 ) Follows a b d o m i n a 1 
operations. 

(2) Onset sudden. 


(3) Not primarily suppura- 
tive. 

(4) Abseesc late, if at all. 


(5) Drowned lung first sup- 
purative feature, if any. 

(6) Expectoration at onset 
absent or scanty, rarely, 
if ever, purulent or 
bloody, or odorous. 

(7) Foul breath not a fea- 
ture. 


Post-Operative Foreign Body 

(1) Follows inspiration of for- 
eign body during opera- 
tion. 

(2) Onset gradual, even if 
obstructive atelectasis is 
produced by the foreign 
body. 

(3) Not primarily suppura- 
tive. 

(4) Abscess late, if at all; a 
year or more in cases of 
steel foreign body; three 
months or more in cases 
of tooth, and it was not 
in any case a cavity as- 
sociated with fluid level 
but rather a condition of 
drowned lung. 

(5) Local suppurative bron- 
chitis. If complete ob- 
struction drowned lung 
may follow atelectasis. 

(6) Expectoration at onset 
absent or scanty; if a 
tooth, mucopurulent in a 
few cases; if non-obstruc- 
tive steel instrument, may 
be months or years. 

(7) Foul breath not an early 
feature. 


by suppuration first in the form of drowned lung, purulent bronchitis, later 
abscess, possibly bronchiectasis. If. on the other hand, early bronchoscopical 
drainage promptly restores ventilation and drainage, as it usually does (Figs. 
1 and 2), there is no tendency to the formation of a localized purulent col- 
lection. We rarely, in these cases, see anything remotely resembling an 
abscess cavity with fluid level such as is regularly seen in suppurative com- 
plications following tonsillectomy and operations on the upper air passages. 
The pathological products in atelectasis are largely if not altogether endo- 
bronchial. 

these clinical facts, now well established by bronchoscopical observations, 
clearly prove that post-operative atelectasis is not suppurative at the onset. 

Moieover, these observations indicate that primarily it is not even an infective 
process. 

Pulmonary Suppuration Following Operations on the Upper Air Pas- 
sages. Typical examples of this complication are most frequently seen after 
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Frc. i. Fig. 2 . 

Fig. i. — Rontgenogram of a man aged twenty-one years, showing atelectasis of the left lung 
that followed three days after appendectomy under spinal procaine anaesthesia. This type of post- 
operative complication follows abdominal operations, rarely, if ever, tonsillectomy or other operations 
on the upper air passages. The use of spinal anaesthesia eliminates inhaled ether as an etiological 
factor in this case. The air in the abdominal cavity (B) suggests the possibility that the abolition 
of the abdominal relations with the mechanism of respiration that normally exist so long as the 
abdomen is closed has a bearing on the etiology of post-operative atelectasis. This refers especially 
to conditions during the time the abdomen is open. 

Fig. 2 . — Here is seen the effect of promptly done bronchoscopical aspiration (C. L. J.). 

tonsillectomy, but the same clinical features characterize the disease when 
it follows other operations about the upper air passages. 1 - 2> 5 These clinical 
features are essentially different from those of pulmonary complications, es- 
pecially atelectasis, following abdominal operations and totally different from 



Fig. 3. Fig. 4. 

\ ■Rontgenogram of a man aged twenty-two years, showing shadows of a pulmonary abscess 

that followed six days after operation under ether, on the external nose for traumatic deformjtj. 
i he pulmonary condition, sudden cavitation, as well as in its fulminating onset and othetf clinical 
features, was identical with what follows tonsillectomy. In this case the tonsils were extensively 
diseased but were not touched^ at operation. This and similar cases suggest that the question of the 
cause and route of infection in post-tonsillectomic pulmonary suppuration are closely linked with the 
larger question of descending upper respiratory infections independent of operation on the tonsil 
itself, or, indeed, of any operation. 

Fig. 4. After bronchoscopical aspiration (C. L. J.) the abscess was healed completely as shown here, 
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JACKSON AND JACKSON 

those following the inspiration of foreign bodies at operation on the upper 
air passages. 

In a typical case of pulmonary complication following tonsillectomy or 
other operation about the upper air passages, the patient is taken suddenly 
ill with prostration, high fever, chilliness within a week or ten days after opera- 
tion. (Chart 2.) Among the initial symptoms there is expectoration of a 
rather large quantity of foul, usually bloody pus, the patient’s breath is fetid 
and a rontgenogram at this stage always shows a localized inflammatory 
area and usually a cavity with fluid level. If such a level is not at once 
apparent it soon becomes recognizable ; if bronchoscopical aspiration be done 
the cavity is seen to be evacuated and a fluid level is seen later as it refills. 
( Figs. 3, 4.- 5.- 6, 7 and 8.) 



Fig. 5. Fig. 6. 

Fig. 5. — Rontgenogram of a man aged thirty-six years, showing a post-tonsillectomic abscess of the left 
upper lobe cured after eight bronchoscopical aspirations. (Aucoin.) 

Fig. 6. — Rontgenogram after treatment. This is one of twenty-seven cases showing that the upper 
lobes can be efficiently drained by bronchoscopy when done without anesthesia. The aspirating tube 
goes around the comer into the ascending upper lobe branches, but the most important factor is the 
‘‘tussive squeeze” that forces the pus from the periphery toward the stem bronchi. 

Pulmonary Complications Following Inspiration of Foreign Body at 
Operation. — It . is not intended here to refer to the more than 1,500 cases 
of inspirated foreign body in the records of the clinic. 1 ’ 6i 7> 9 In those cases 
the foreign body went through the mouth and necessarily carried infection. 
I hat the infection was not in any case followed by abscess such as we see 
after tonsillectomy is significant; but in most of those cases there were not 
the conditions that are present at a tonsillectomy, bleeding, inspiration of 
blood, anaesthesia, abolition of reflexes, especially the cough reflex, that might 
favor abscess formation. We wish to refer only to a class of case in which a 
foreign body was inspirated during tonsillectomy or other operation in the 
upper air passages, presumably accompanied by all the just mentioned con- 
ditions. A rather large number of the latter class of case have come to the 
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Bronchoscopic Clinic and from them some very interesting and important data 
have been accumulated. 1 ’ -1 - 7 The clinical features are quite different from the 
post-operative atelectasis following abdominal operations on the one hand and 
the sudden abscess formation with shock, high fever, prostration and pro- 
found sepsis, following tonsillectomy and nasal operations, on the other. 

In a typical case of foreign body inspirated at operation the patient gives 
no sign of ill-health for a number of weeks or sometimes months afterward, 
depending on the character of the foreign body and especially the degree of 
obstruction its shape may enable it to produce. A non-obstructive piece of 
steel instrument may cause no symptoms for many months.' A tooth or 
piece of human bone 1 on the other hand usually causes a slight cough within 
a few days; within a few weeks there may be slight expectoration; in a few 





Fig. -. Fig. 8. 

Fig. y. — RontgcnoRrnm of a boy aged thirteen years, showing a post-tousillcctomic abscess in the 
upper lobe near the root of the left lung. Ilccausc of the parahilar location the surgeon deemed 
thoracotomy contra-indicatcd and referred the patient to the bronchoscopical department. 

Fig. 8. — This rontgenogrnm. taken after four bronchoscopical aspirations (C. L. J.), shows disap- 
pearance of the pathological shadows. The patient was and has since remained symptom-free. This is 
another one of the twenty-seven cases of upper lobe abscess demonstrating the high degree of efficiency 
of bronchoscopical aspiration of the upper lobe, when done without anaesthesia so as to obtain the aid 
of the tussive squeeze. 

months some foul pus and a slightly fetid breath. 10 At this secondary stage 
the Rontgen-ray examination shows no cavity with fluid level. 10 Granulations 
and a localized suppurative bronchitis are found at bronchoscopy but this en- 
tirely disappears in a few weeks after bronchoscopical removal of the foreign 
body.'- 10 If the foreign body be not removed until after many months in ob- 
structive cases there may be a localized purulent collection but no abscess 
cavity with fluid level. Considering the fact that a carious tooth probably 
carries with it as great a variety of infective agents as are contained in the 
tonsil 01 1 the nasal cavities this endobronchial limitation of the suppurative 
process is in very striking contrast to the sudden parenchymal abscess forma- 
tion seen in post-tonsillectomic cases unassociated with foreign body. 1 

These observations are based not upon a case or two but upon a relatively 
large series (47 cases) including teeth dislodged during exodontia 3 and ton- 
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sillectomv sponges from the tonsillar fossa*.' nasal rasps,' dental and tonsil 
instruments,* portions of turbinate and alveolar bones. 1 blood clots, <'/<-.*• ;i 
(Fi^. 9). These cases have been reported in the articles to which references 
are 'appended. There is one. recent case, however, that presents so many 
remarkable and important features apropos of the present subject that it is 
here given. 


Case I. (Flxly. 2795.) Portion of tonsil removed brmcliascopically from the left 
lowr-lobc bronchus ajter seven months' sojourn in a <iirl (ujed seven years . For three 
months after tonsillectomy there were no symptoms. Then slight cough, dry at first, 
appeared and gradually became somewhat productive. Occasional slight elevation of 



oortuo ucxxm (umcmokmk cumc 

mojusuhu , 


Fit,. Hi. l'lli, II. 

Fir., jo.- — R ontgenogr.nii showing a slight shadow of alclictasis am! ilrownvit lung due to the seven 
months’ sojourn of a tonsil in the left bronchus. Notwithstanding the jirotmlde presence of blood clots, 
the prolonged obstruction of a bronclms by tbr tightly fitting plug of tonsillar tissue fi!le<i with septic 
material no ill-health sufficient to Keep the child out of school resulted, and not one of the clinical 
features of post-tonsillectomic pulmonary abscess were present. The s> mptomle.ss interval of two 
months, the mildness of the sjmptoms when they did develop and the prompt recovery after broncho- 
.topical removal were all features cmumrmlv seen in nun-septic, bronchiafly lodged foreign bodies. 

I hej- arc in marked contrast to the fulminating onset of post-tonsillectomic pulmonary abscess (Chart 
mid they point to the previously noted ' 0 great defensive power of the lung against invasion by way 
of the bronchial mucosa. 

Fic. ir.; — Rontgcnogram of the same patient as in Fig, 10, showing the complete disappearance of 
the pathological shadow in three weeks after bi onchoscopical removal of the tonsil that had been in 
the lung for seven months. The inset is from a photograph of the tonsil j educed in the same propor- 
tion as the rontgenogram. 

temperature was noted during the sixth and seventh month after tonsillectomy. The 
father who is a physician had a Rontgen-ray examination made ; it revealed atelectasis 
of the left lower lobe. He then brought the child to the Bronchoscopic Clinic of Temple 
University Hospital seven months after tonsillectomy. On admission the child had a 
moderate and slightly productive cough, temperature, 99.4 0 , She did not seem ill, and 
certainly was not toxic. Rontgen-ray and physical examinations indicated atelectasis or 
drowned lung, or both, in the left lower lobe. (Figs, to and 11 .) 

Bronchoscopy without anaesthesia, general or local, revealed a small amount of pus 
in the trachea. This was found to conic from the left bronchus. After aspirating this, 
a whitish nodular obstruction was found occluding the left lower-lobe stem below the 
orifice of the left upper lobe bronchus. This was removed with side-bent forceps, liberat- 
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ing a small amount of pus which was aspirated. A slightly unpleasant odor was noted 
but it was not foul. Upon examination of the nodular soft foreign body it was found 
to be tissue grossly resembling the amputated portion ofj a tonsil; it was not putrid. 
Microscopical examination by Dr. Frank R. Konselmann, pathologist of Temple Uni- 
versity Hospital, showed the specimen to be made up of tissue infiltrated with lympho- 
cytes. The stroma was well preserved but the lymphoid structure was largely replaced 
by chronic inflammatory tissue. Progress after removal was uneventful. At the end of 
two months, cough, expectoration and all other symptoms had ceased without treatment 
other than an outdoor regime. A rontgenogram showed complete disappearance of all 
pathological shadows. (Fig. II.) 

Comment . — It seems remarkable that so septic a thing as a mass of ton- 
sillar tissue should remain in a bronchus for seven months without being 
destroyed, without becoming putrid and without producing a violent suppura- 
tive reaction with abscess formation in the invaded lung. Every clinical 
feature of the case resembled the usual slowly developing pathology of foreign 
body in the bronchus and was in marked contrast to the sudden abscess 
formation and fulminating onset of post-tonsillectomic abscess unassociated 
with foreign body. All of the etiological factors deemed essential for the 
production of abscess were present, bronchial obstruction, blood-clots, pro- 
longed contact of a relatively large quantity of septic material held in the ton- 
sil itself. It seems reasonable to suppose that if a minute piece of that tonsil 
had been introduced into a tonsillar vein pulmonary abscess from septic in- 
farct would have resulted, because the infection would have thus been intro- 
duced behind the epithelial barrier of the bronchial mucosa. 

Inspiration of Blood at Operation. — Undoubtedly, blood is inspirated at 
nearly every tonsillectomy. The anterior and downward displacement of the 
tongue with the tongue depressor necessary to expose the tonsil to view creates 
a funnel the bottom of which is the always open larynx ; but what seems of 
even greater importance is the fact that so long as the tongue is held down 
the patient cannot readily swallow, because the first swallowing movement 
normally is the rising of the tongue to the roof of the mouth. Some blood is 
swallowed in the intervals between depressions of the tongue and afterward ; 
but during the depressions what is not aspirated by the surgeon is inspirated 
into the tracheobronchial tree by the patient. The mechanism involved is 
easily demonstrated; if a person not anaesthetized attempts to swallow water 
while the tongue is instrumentally depressed he cannot swallow and he will 
usually choke and strangle from the entrance of fluid into the larynx. Though 
blood is inspirated into the tracheobronchial tree at almost every tonsil opera- 
tion under general anaesthesia it does not necessarily follow that post-tonsil- 
lectomic abscess is necessarily due to the inspiration of blood and infective 
materials. The relative rarity of abscess is rather against this as the route; 
and anyway demonstrates, again , 10 the marvelous defensive power of the lung 
against infective invasion by way of the bronchial mucosa. 

The Bronchiectatic Septic Tank . — Bronchiectasis is, in some cases, a 
tertiary sequel of operation. Developing slowly after a post-operative 
atelectasis or suppurative pulmonary condition, and being practically always 
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associated with a focal infection in the sinuses or lymphoid tissue, it is always 
a question whether or not bronchiectasis would have developed anyway; 
it is clear that there must he other etiological factors. Chief of these is the 
brouchiectatic septic tank. By this is meant nature’s way of getting rid of 
thick viscid secretions by first thinning them by putrefactive processes . 11 
The products and by-products of these changes though rendered easy of 
expulsion arc intensely irritating to the bronchial walls and constitute one 
of the factors in the changes in those walls as well as in the perpetuation of 
the disease. The existence of the brouchiectatic septic tank has been demon- 
strated by bronchoscopical studies and these studies have demonstrated that 
it can be eliminated by bronchoscopical aspiration done before the thickened 
secretions undergo putrefaction . 11 

Sedatives . — The tendency to regard cough as like pain, a thing to be sup- 
pressed with sedatives, is an error; it is a natural defensive reflex, the watch- 
dog of the lungs, not only guarding against invasion but, aided by the bechic 
blast and the tussive squeeze, repelling intrude* s that have gained access. The 
suggestion that the cough reflex should be abolished because it helps to scatter 
infection ignores the fact that it is unthinkable and impossible to abolish it 
forever; sooner or later the patient must cough, if he survives the operation, 
and when he does whatever scattering may be done by cough will then be 
done after long sojourn. It would seem more logical to, depend upon un- 
interrupted cough to get rid of the scattered as well as the unscattered mate- 
rial promptly, just as the florist by many compressions empties the sprinkling 
bulb, sucking in air between compressions. Atropine lowers tussive efficiency 
by increasing viscosity. Its use before, during or after operations is illogical 
and unnecessary. 

CONCLUSIONS 

(1) Observations on cases referred to the Bronchoscopic Clinic for diag- 
nosis and treatment of post-operative pulmonary complications show certain 
contrasts that would seem to have an important bearing on the etiology, diag- 
nosis. prophylaxis and treatment of this class of pulmonary diseases. 

(2) Post-operative atelectasis in almost all of our cases had followed ad- 
dominal operations; it is a condition not primarily suppurative; when sup- 
puration follows later it is endobronchial and may eventually end in drowned 
lung if unrelieved. I he obstructive bronchial secretions causing the atelec- 
tasis contain an excess of fibrin, but few pus cells, grossly no pus and few, 
if any, pyogenic bacteria. 

(3) Post-operative foreign body such as a tooth, a human bone, a nasal, 
dental 01 tonsillar instrument or a portion of tonsil does not primarily pro- 
duce a purulent lesion. The onset of suppuration is gradual, often requiring 
months, and the pus-formation is strictly endobronchial. This is remarkable 
and important when one considers the resultant obstruction as well as the 

blood and infective material that all such foreign bodies must carry with them 
into the bronchi. 
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(4) Pulmonary complications following operations on the tonsils and 
upper air passages are suppurative from the onset; the start is sudden, often 
fulminating ; the suppuration is usually a parenchymal abscess emptying into a 
bronchus. This is in strong contrast to the non-suppurative onset in cases of 
post-operative atelectasis on the one hand and of post-operative foreign body 
on the other. 2 

(5) The logical conclusion from these contrasts is that post-tonsillectomic 
abscess is not usually an inspiratory infection but an infective embolic process. 
However, it would not be wise to say that inspiratory infective processes 
could not in any case produce such an abscess. 

(6) Bronchoscopy is strongly indicated at the earliest possible moment 
in all varieties of post-operative pulmonary complications. To say that 
bronclioscopical aspiration is not needed in any case on the basis of recoveries 
without it is equivalent to saying -transfusion is not necessary because of re- 
coveries in cases where it was indicated but not given. The improved condi- 
tion of the patient after bronclioscopical aspiration, for post-operative atelec- 
tasis is just as striking as that in a patient after a much-needed transfusion of 
blood. 

(7) I11 post-tonsillectomic abscess the cilia are overwhelmed by the 
dumping into the bronchi of a large quantity of thick pus from a parenchymal 
abscess. Bronclioscopical aspiration takes the load off the cilia and restores 
the defensive powers of the lung by reestablishing ventilation and drainage. 

(8) Bronclioscopical aspiration is supplemented by the “tussive squeeze.” 
That is, the compression of the lung during cough squeezes the pus out of the 
parenchyma and smallest bronchi to within the reach of the aspirating tube. 
It is not necessary that the tube be always inserted into the abscess cavity 
or out to the periphery of the upper lobe. The tussive squeeze empties the 
upper lobe into the main bronchus. 11 

(9) The prophylaxis of atelectasis consists in ( a ) avoidance of sedatives, 
such as morphine and codein, that lessen the tussive squeeze and bechic blast, 
and of drugs such as atropine, that increase viscosity of secretions; (b) 
avoidance of operations during or shortly after influenza and other acute 
respiratory infections ; (c) examination of the nasal sinuses and larynx before 
every operation; ( d ) Rontgen-ray examination of the chest before every 
major operation. This would also eliminate post-operative blame for pre- 
operative pathology. 

(10) It is a fallacy to arrest the cough reflex during operations in an 
effort to prevent scattering of infective or obstructive materials. The patient 
must cough sooner or later and will then have an accumulation to scatter. 
Scattering of infective materials by cough is of no consequence if the cough 
reflex is free to work unhampered by sedatives. 

(n) Once suppuration is established the prophylaxis of bronchiectasis 
depends largely upon elimination of the bronchiectatic septic tank by aspirat- 
ing the thick, viscid pus without allowing it to wait for putrefactive processes 
to thin it in order to facilitate its tussive expulsion. 11 
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(12) The instrumental depression of the longue at tonsillectomy prevents 
swallowing and creates a funnel leading to the always open larynx. The re- 
sult is that blood and infective materials are inspirated into the tracheo- 
bronchial tree at practically every tonsil operation ; if this is the route followed 
by the infection causing post-operative pulmonary abscess the rarity of such 
a sequel is evidence of a most marvelous defensive power of the lung against 
infective invasion by way of the bronchial mucosa. 

(13) Bearing on the question as to which of the various routes is trav- 
ersed by the infective agent in the pathogenesis of post-tonsillectomic ab- 
scess, (a) air passages, (b) blood-vessels, (c) lymph channels, ( d ) air 
passages plus bronchial lymph channels, (r) lymph vessels plus peritonsillar 
veins, our observations indicate that whereas the treatment is clearly indi- 
cated the etiology, pathogenesis and prohpylaxis of the post-operative pul- 
monary suppuration are intimately involved with the as yet unsettled larger 
question of descending upper respiratory infections in patients not operated 
upon. 
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PENETRATING STAB WOUNDS AND BULLET WOUNDS 

OF THE CHEST 

A STUDY OP SIXTY-EIGHT CASES OPERATED UPON BETWEEN JUNE 1, 1931, 

AND APRIL 30, 1932, WITH A DESCRIPTION OF A NEW OPERATIVE 
PROCEDURE OF EXTRAPLEURALIZATION AND EXTERIORIZATION 
OF THE PULMONARY LACERATION* 

By John F. Connors, M.D. and Joseph B. Stenbuck, M.D. 

of New York, N. Y. 

FROM TIIE SURGICAL SERVICE OF THE IIARLEM nOSPITAL 

Until June, 1931, the treatment at the Harlem Hospital of penetrating 
wounds of the chest was not different from that in most other hospitals. 
That is to say, the superficial wound was either closed by suture or packed 
with gauze. The patient was observed for complications which might require 
further treatment. It is true that a great many patients were cured without 
further intervention other than simple closure, but not infrequently it was 
found that patients who did well at first soon succumbed to haemorrhage or 
infection, in spite of frantic efforts to remedy the damage. Indeed, we were 
so much impressed by the deaths of three patients from seemingly prevent- 
able causes within a period of two weeks in May, 1931, that the senior author 
decided that all cases should be operated upon on admission to the hospital 
to arrest haemorrhage from the internal mammary and the intercostal arter- 
ies, if severed. 

Case I. — One of the three deaths was in the case of a patient admitted with a stab 
wound in the right second intercostal space close to the sternal border. He showed signs 
of marked haemorrhage but his pulse became normal and his condition improved after an 
injection of physiological saline solution and the administration of morphine. He was 
placed in the Trendelenburg position and wrapped with warm blankets. For a few hours 
he seemed to be improving. This improvement, however, gave us a false sense of secur- 
ity, because after four or five hours he was dead from a tremendous intrapleural haemor- 
rhage demonstrated at post-mortem examination. 

Apparently bleeding had stopped temporarily in this case because the initial 
haemorrhage had lowered arterial pressure sufficiently to prevent much flow from the 
severed internal mammary artery. The supportive treatment instituted produced an 
increase in arterial pressure sufficient to start bleeding again. With the second haemor- 
rhage, in a patient already almost exsanguinated, death followed soon. Our subsequent 
experiences led us to believe that if the severed internal mammary artery had been con- 
trolled by ligature before the second haemorrhage occurred the patient’s chances would 
have been greatly enhanced. The sequence, (1) hemorrhage and collapse followed by 

(2) improvement in the condition of the patient by rest and supportive treatment, and 

(3) a second hemorrhage and collapse due to improved arterial force, followed by (4) 
death, is not uncommon. 

Case II. — This patient received a stab wound in the left third intercostal space about 
one inch from the left sternal border. He progressed comparatively well for a period of 

* Read before the Section of Surgery, Academy of Medicine, New York, May, I93 2, 
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eight days when a hemothorax which he had originally developed became infected. The 
wound had been treated with simple suture and the patient bore the infected hemothorax 
well as long as the wound remained dosed. However, when the wound broke down, 
pus poured forth, and a sucking wound developed with marked cardiac and pulmonary 
embarrassment. Many devices were tried in an attempt to make air-tight drainage 
through this infected orifice but without success. 

Several factors entered in the death of this patient, the most important of which was 
a sucking wound permitting displacement of the mediastinum, collapse of the' left lung 
and partial collapse of the right lung, which produced a decrease in pulmonary ventila- 
tion. The abnormal position of, and pressure upon, the heart and great vessels increased 
the embarrassment of circulation. 

Case III. — A young woman was slabbed in the third left intercostal space close to the 
border of the sternum. The wound was closed by suture. She developed a large hemo- 
thorax which became infected. On the fifth day it was drained with a tube through a 
counter incision at a dependent portion of the pleural cavity and the tube was placed 
under water. Air-tight drainage was difficult to maintain. The patient became rapidly 
worse, showing signs of marked collapse and toxaemia leading to death. The problem 
here was similar to that of Case II. In all these cases, last-minute heroic measures to 
save the patient were quite useless. 

With these cases in mind we abandoned the laisscz fairc method of 
treatment (which characterizes the first period in mode of treatment) and 
entered upon the second period, in which we operated by various methods 
upon thirty-two patients. In this group, many data were accumulated and 
two entirely new operative procedures were developed by the junior author. 
After the operation of exteriorization of the lung was developed it was 
employed routinely (third period) and when thirty-two patients had been 
operated upon the results of the three periods were compared. 

In the first period, June i, 1930, to May 31, 1931, there were forty-five 
cases of penetrating wounds of the chest with eleven deaths, mortality 24.4 
per cent. 

In the second period, June 1, 1931, to November 10, 1931, there were 
thirty-two cases with seven deaths, mortality 21,8 per cent. 

In the third period, November 11, 1931, to April 21, 1932, there were 
thirty-two cases with four deaths, mortality 12.5 per cent. 

In the entire period there were five wounds of the heart. In each instance 
the patient died. 

The Examination of Patients upon Admission. — The patient usually pre- 
sents a single wound. Frequently it is impossible to determine whether the 
thorax was penetrated. Some of the so-called cardinal signs of penetration 
have been found in non-penetrating wounds, while frequently, in the early 
hours, penetrating wounds showed no signs of penetration. In three cases 
we saw patients on admission present signs of marked collapse, a picture 
which we learned to associate in these cases with severe bleeding and with 

large hemothorax; nevertheless, operation revealed no penetration through 
the chest-wall. 

Additional misleading phenomena are the following; a sucking wound 
may occur without penetration when forced respirations cause air, beneath 
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the large muscles of the chest-wall to pass back and forth through a super- 
ficial wound. Subcutaneous crepitation has been misleading when it was due 
to air sucked into the wound and then forced under the skin. Sometimes a 
blood clot gives crepitus. Even pneumothorax demonstrated in rontgeno- 
grams measured with a pneumothorax apparatus was found in a case in 
which the wound did not penetrate beyond the intercostal muscles. In one 
case the X-ray film showed a shadow which usually is interpreted as fluid but 
operation proved that it was due to old fibrous adhesions between visceral 
and parietal pleuras. 

We do not desire to give the impression that these exceptions to the 
cardinal signs are common, but merely wish to call attention to the fact that 
they may occur. 

The clinical picture on admission frequently does not indicate the extent 
of internal injury. Physical signs have been of value in only a small number 
of the cases. The clinical picture may be obscured if the patient has taken 
excessive quantities of food and liquor. The same difficulty that is found in 
distinguishing acute alcoholism from those conditions in the abdomen requir- 
ing surgical intervention arises in thoracic injuries. In two instances, patients 
collapsed while being X-rayed. This was interpreted as internal haemor- 
rhage but operation revealed penetration and no haemorrhage. 

In three cases we observed a sign which we have never seen described. 
At a place about one to one and one-half inches caudad to the wound of 
penetration in the skin a ballooning occurred causing the skin to rise and fall 
with respiration. This billowy motion beneath the skin took place within an 
area one and one-half to three inches in diameter. There was no escape of 
air through the wound. We found this to be a true sign of penetration, 
since air must escape through the parietal pleura to cause it. A barrier of 
muscle prevented escape of air through the skin wound. 

In 66 per cent, of cases, i.e., sixty-nine out of 109, the X-ray picture 
taken pre-operatively indicated a pathological condition. In 25 per cent, of 
cases there was a shadow suggestive of hemothorax, although (as has been 
mentioned) one case proved to be a fibrotic or thickened pleura. In 11 per 
cent, of cases there were signs of hemopneumothorax and in one case pneu- 
mothorax unaccompanied by fluid. An interesting finding is the shadow 
produced by a wound in the lung itself by a bullet. This shadow remains 
discrete in the lung tissue and is surrounded by an area of aerated lung. In 
addition, there may be another shadow at a dependent portion indicating fluid 
in the free pleural cavity. 

Implements of Penetration . — The commonest type of implement in our 
experience is the so-called “switch blade,” a pocket knife with a long, narrow, 
strong, sharp and pointed blade. This may produce an apparently innocent 
external wound and yet do great damage beneath the skin. In comparison, 
the ordinary pocket knife is rather a harmless thing, which may penetrate 
the chest-wall, but seldom causes trouble beneath it. The ordinary table 
knife of broad blade, partially stopped by the ribs, frequently does less 
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damage than might be expected. The ice pick, which is occasionally used, 
unless it has struck the heart, is least harmful. 

Bullets do more damage than stab wounds but fewer cases are brought to 
the hospital because death occurs so rapidly that the victims cannot be reached 
in time for treatment. 

Wounds . — -The abrasion at the edge of the bullet wound tells the direc- 
tion from which the bullet came. A wound of exit may also help to indicate 
what visceral injury has occurred. On the contrary, slab wounds, however, 
crive no sien of the direction of the laceration of the chest-wall. We have 
carefully studied the contour of stab wounds in order to determine before 
operation the direction of the path of the knife, but we were unsuccessful. 
Our operative procedures have taught us that stab wounds usually enter the 
pleura at a point caudad to the wound of entrance in the skin (indeed, 
sometimes a distance of two ribs below). When produced by a right-handed 




Fig. i. — A nterior (n) and posterior ( b ) distribution of penetrating wounds. Note the frequency of 
penetration over the dangerous parasternal and diaphragmatic areas. 

assailant the wound will proceed from the assailant’s right to left. In making 
our exploratory incision we disregard the wound of entrance in the skin, and 
incise at a level an inch or an inch and a half below it. Wounds made in this 
manner produce incisions at different level of skin and pleura, and thus 
create a valve which may account for the infrequency of sucking wounds. 

Wounds may be “sucking” or bleeding profusely or emit foamy blood 
with respiration but in the majority of cases they are entirely “silent” and 
afford no clue to the underlying injury. However, in the second and third 
periods of our investigation we did not depend upon signs of penetration. 
All cases in which consent was obtained were operated upon. 

In Fig. i is shown the distribution of wounds upon the chest-wall. Most 
of them are on the left side, as might be expected, since most assailants are 
right-handed and the victim presents the left anterior chest-wall and axilla to 
the assailant. The distribution of wounds has, of course, an important rela- 
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tion to underlying structures. The majority are in such a position that the 
weapon may reach the internal mammary artery, the heart, or the diaphragm. 

A stab wound in the pleura is frequently larger than the corresponding 
wound in the skin. It may be twice or three times as large. Some assailants 
penetrate the chest and then, with a motion of the wrist, rock the blade back 
and forth. This is one of the reasons why the skin incision offers no clue to 
the damage beneath it. A costal cartilage or the rib near it may be com- 
pletely severed by a subcutaneous knife cut. A knife may hit the sternum 
and cause a wound which appears innocent because the sternum is directly 
beneath it, and yet the knife may have slipped from the sternum through the 
cartilaginous portion of the rib or between the ribs. 

Complications and Causes of Death. — In our study the most valuable in- 
formation that we have gained has been from observations and analysis of 
complications and from a study of the causes of death. By these data and by 
the practical method of being confronted with abnormalities at opera- 
tion which required correction, we have been able to arrive at our pres- 
ent procedure. 

Mechanical Factors. — (i) Sucking Wounds. — The ill effect of sucking 
wounds is well known. The embarrassment of circulation and respiration is 
terrifying. Equally striking is the immediate relief usually obtained by stop- 
pering the orifice. But even when a sucking wound has been stoppered an 
intra-thoracic disturbance may have already taken place and progress to such 
an extent that the patient’s margin of safety is diminished. 

The disturbance of the mediastinum plays a part during life which 
cannot be given as a cause of death by the Medical Examiner since it usually 
cannot be recognized on post-mortem examination. The mechanism may be 
observed by the surgeon upon entering the chest cavity, as he sees the heart 
and the great vessels and the lung flap without rhythm. He may see the patient 
stop breathing and see the heart stop beating unless the mediastinum has been 
steadied by traction on the lung. If the heart stops and respiration ceases, 
steady traction on the mediastinum by grasping the lung may restore function. 

Even when it has been closed a wound may break down as a result of 
infection and then it is impossible to close it. This infection may be 
brought about primarily from without or may result from an infected hemo- 
thorax dissecting its way from within. 

(2) Subcutaneous Emphysema. — Subcutaneous emphysema or crepita- 
tion occurred in 40 per cent, of our cases. In all but four cases it was accom- 
panied by penetration. It varied in extent from an area two inches in 
diameter to one involving the entire trunk, arms, and head. There was no 
trouble except in one case, in the first period. In this instance the air pro- 
ducing the subcutaneous emphysema issued from an intercostal stab wound 
and spread rapidly over the body above the waist line and in the mediastinum 
and caused alarming interference with breathing and swallowing. There 
were dyspnoea and cyanosis and death appeared imminent. However, after 
closure, by suture, of the intercostal muscles, the spread of the emphysema 
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was stopped and the patient went on to a perfect recovery. This was the 
only case since June i, 1930, that required operative interference on account 
of subcutaneous emphysema. No palliative treatment of multiple skin inci- 
sions was made but the cause was attacked and removed. 

(3) Pneumothorax . — In all penetrating wounds of the chest varying 
degrees of pneumothorax occur. In most cases it is small and of no prac- 
tical importance. In our pre-operative X-ray examinations we found it pres- 
ent in only 12 per cent, of the cases. Routine examination by means of the 
pneumothorax apparatus during our second period demonstrated that it was 
usually present. In many cases in which the X-ray film showed no pneumo- 
thorax, the actual reading of the pressure in the chest showed variations 
from normal, usually a low negative pressure. Obviously the negative X-ray 
film does not rule out the presence of small amounts of air in the pleura. 
When post-operative readings were made during our second period, they 
were made in order to determine the possible existence of a tense pneumo- 
thorax. At present, we seldom find it necessary to measure the intra-thoracic 
pressure because a tense pneumothorax cannot occur when we have exteri- 
orized the wounded lung. Whenever it occurred we were able to relieve it 
by employing the pneumothorax apparatus and removing measured amounts 
of air until the desired pressure was attained. 

Negative X-ray films may be due in part to the fact that the pneumo- 
thorax is localized anteriorly or posteriorly as a result of adhesions and 
therefore it may not be revealed in the anteroposterior or postero-anterior 
films. It is possible that the films have been exposed when the lung tem- 
porarily filled the pleural cavity. In one case pneumothorax occurred on the 
side of the stab wound, but careful dissection showed no penetration into the 
pleural cavity. In another case pneumothorax was found in the side opposite 
to the stab wound. 

A tense pneumothorax may be a serious condition, causing marked dis- 
comfort and even end in death. A pneumothorax may cause disturbance not 
only by tension, but may also contribute to a subsequent pneumonia. This 
occurs, we believe, in the following way: 

The lung on the side of penetration is frequently completely collapsed 
and the opposite lung is partially collapsed because of the shift in the medi- 
astinum. Ihe compressed or collapsed lung has a deficient circulation and 
therefore is easily infected. Death may follow easily from the toxaemia of 
infection, because the compression and collapse have greatly diminished the 
amount of available aerated lung. 

In a case complicated by a large hemothorax, a pneumothorax was super- 
imposed through infection of the blood in the chest with a gas-producing 
bacterium, and gas with the odor of hydrogen sulphide was aspirated. 

A pneumothorax does not occur, of course, in those cases in which the 
pleural cavity has been obliterated by adhesions of a previous inflammatory 
process such as empyama. Percussion and auscultation were not very 
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dependable in the diagnosis of pneumothorax in our traumatic cases and we 
depended rather upon thoracentesis. 

(4) Hemorrhage . — Bleeding from the chest-wall occurs from the super- 
ficial blood-vessels and from the intercostal and internal mammary arteries. 
The first source is of no clinical importance since it produces at worst a large 
hematoma. Bleeding from the internal mammary and the intercostal vessels 
may be very troublesome, and, indeed, cause death by large haemorrhage into 
the pleural cavity. Severance of the internal mammary vessels is far more 
dangerous than injury to the intercostals. 

The heart in four cases, the pericardium in two cases, the lungs fre- 
quently, and the diaphragm in one case, were the sources of much intra- 
pleural haemorrhage. 

Massive haemorrhage from the lung occurred frequently in our second 
period as demonstrated by the fact that in gases in which we had securely 
tied the intercostal vessels and emptied the pleural cavity of blood, a large 
hemothorax developed subsequently. In no case did we crush the intercostal 
vessel against the rib, as has been suggested, but after rib resection we ligated 
the vessel and placed packing down to it. 

We have observed bleeding from the lung even after it was completely 
collapsed. We have realized the possible ill effects of allowing blood to 
remain in the pleural cavity where it may produce pressure or become the 
seat of infection, and we always attempt to remove all of it at operation. 

It is not uncommon to find no signs of hemothorax' even upon aspiration 
of the chest and yet after the struggle during the induction of anaesthesia an 
operation may reveal that a large hemothorax has developed. Frequently 
blood in the pleural cavity accumulates to such an extent that it exerts suffi- 
cient pressure to prevent further bleeding, and the patient may recover. If 
the blood is not aspirated, the hemothorax may become entirely absorbed or 
become organized with partial collapse of the lung. Frequently, if the col- 
lection of blood is not large, a single aspiration that is done for diag- 
nostic purposes seems to occasion rapid absorption and disappearance of 
the hemothorax. 

In the course of a hemothorax fever is frequently found ranging between 
ioi° F. and 102° F., and may disappear spontaneously. A hemothorax may 
become infected. In one case, part of the hemothorax became purulent while 
another part was clear on gross examination. There was a wall of clot 
between them. 

In entering for the purpose of exploring a pleural cavity in which a mas- 
sive haemorrhage has taken place, great care must be exercised. In one of 
our cases, a sudden large operative incision into the pleural cavity produced 
immediate cessation of respiration, a phenomenon familiar on occasion in 
cases of empysema. 

Hemoptysis . — Hemoptysis is a rare occurrence. Even in many of the 
cases in which on exposure large lacerations of the lung with broad bleeding 
surfaces were found, hemoptysis did not occur. In fact, it occurred only 
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twice in our entire series of cases, one in which the patient was stabbed with 
an ice pick and the other in which the patient had a diffuse pulmonary tuber- 
culosis dating from childhood. 

(5) Infection , — Infection played an important role in the second period 
in which as a rule only the chest-wall was repaired. In the third period 
infection played a minor role. 

(a) Chest-wall . — Infection of the chest-wall, while fairly frequent, was 
extremely mild except in one case in which there was a through-and-through 
bullet wound of the left chest and lung. In this case an intrathoracic injury 
was corrected but a phlegmon of the chest-wall led to sepsis and death one 
week after operation. Infections of the chest-wall may involve either the 
fascia, the periosteum, or the parietal pleura, but are so mild that the}' cause 
no fever and the patient may be ambulatory or return to work. 

(b) Pleura . — We are impressed by the fact that infection of the pleura 
is not in itself an important cause of death. In our third period we insti- 
tuted a new operative procedure and pleural infection took place in only 6 
per cent, of the cases, whereas in the second period it took place in 20 per 
cent, of the cases. Rarely does it cause death of itself but acts as a factor in 
causing death when other factors have not been corrected. It may be intro- 
duced from without at the time the patient is stabbed. A dirty knife, unclean 
clothes and an unclean skin present three sources of bacteria. 

Infection may come from the lung which has been lacerated and in which 
a suppurative process takes place, later infecting the pleural cavity. It may 
take place in case a chest-wound is sutured and later breaks down allowing 
bacteria to be introduced from the outside. Also, it may arise from infection 
which has grown rapidly in the blood of a hemothorax, in this way produc- 
ing a pyothorax and a purulent pleurisy. 

A differentiation should be made between an infected hemothorax or 
pleura and a true empyasma thoracis. The term empyaema thoracis should 
not be used, we believe, to designate an infected hemothorax. There are two 
different conditions and the difference is not purely academic. An empyasma 
thoracis originates in a superficial lung infection in individuals who usually 
become weak and anaemic as a result of long-standing infection. In infected 
hemothorax the patient usually has been robust and the lung is not the seat 
of primary infection and so he is able with ease to take care of the infected 
blood in the pleural cavity. 

(c) Lung . — Although we believe that cases of late hemothorax may arise 
from infected lacerated lung, we have had only one opportunity to observe 
this phenomenon. The case will be described later. 

Cerebral embolism was a post-operative complication in two cases. There 
was present coma and unilateral paralysis together with other symptoms of 
less importance clinically. In both instances the patient recovered, one symp- 
tom-free, the other with hemiparesis. 

Visceral Injury. — Heart . — During the second and third periods, there 
were four penetrating wounds of the heart. 
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Diaphragm . — In the second period of thirty-two cases there were six cases 
of penetration of the diaphragm, five of which were repaired and one that 
was discovered at autopsy. In the third period there were five cases of pene- 
tration of the diaphragm and in one of the cases there were three lacerations. 
In none of our stab wounds did we find intra-abdominal injuries though the 
diaphragm was penetrated. On the contrary, in the bullet wounds penetrat- 
ing the diaphragm, intra-abdominal injuries were found involving the stom- 
ach, small intestine, the liver, the spleen, the omentum, and the mesenteric 
vessels. In each case except one the diaphragm was successfully sutured. In 
three cases we extended the lacerations in the diaphragm and explored the 
upper portion of the abdomen on the left side through it. This, of course, is 
not advisable as a routine. 

All the penetrating wounds of the diaphragm except one were on the left 
side. On the right side, lacerations of the diaphragm are of less importance 
because of the liver, which acts as a protecting barrier. One of the stab 
wounds which penetrated the diaphragm entered the skin at the level of the 
nipple and another one inch above the nipple. 

Lung . — In the second period where only the chest-wall as a rule was oper- 
ated upon, laceration of the lung was noted in only three cases in a total of 
thirty-two, while in the third period twenty-four cases of laceration of the 
lung were noted in a total of thirty-two cases. In this third period the lung 
in every instance was carefully examined for laceration while in the second 
period only a glimpse of the lung could be had through the small opening. 
The size of the lacerations varied from a superficial puncture to a laceration 
which extended from the border of the lung inward for a distance of three 
inches and involving its entire thickness. 

Causes of Death . — The important factors causing death may be best 
demonstrated in a discussion of cases. The records in the first period, that is, 
before routine operations were introduced, show eleven deaths in forty-five 
cases. It is difficult to determine the exact cause of death in these cases 
because autopsies were not seen by us, and the examination of charts and 
records of patients who have not been observed personally is not reliable. 
However, the impression gained was that the majority of deaths was due to 
haemorrhage while infection was of less importance. 

In the second period (in which we were attempting to find a logical opera- 
tive procedure) of thirty-two patients, seven died. And in the third period 
(in which our operative procedure, to be described later, was employed) 
there were four deaths among thirty-two cases. 

In addition, during the second and third periods there were six cases 
without operation with one death, and four heart wounds with four deaths. 

Causes of Death in the Second Period. — Case I. — The patient was stabbed in the 
right second interspace close to the sternum. There was a massive hemothorax appar- 
ently arising from a severed internal mammary artery. The chest was rather suddenly 
opened through a large incision. The patient collapsed and in spite of a transfusion of 
1,000 cubic centimetres of blood and an infusion of 3,000 cubic centimetres of physi- 
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ological saline solution, she died. The factors causing death were hemorrhage, sud- 
den opening of the chest cavity, with disturbance of the mediastinum, and recurrence 
of hemorrhage. 

Case II— There was a stab wound of the left anterior axillary line penetrating the 
diaphragm. The lacerations in the diaphragm and in the chest-wall were firmly sutured. 
The abdomen was explored through a separate incision and no injury was found. Three 
days after operation the patient developed pneumonia on the right side and died in two 
days. In this case the left lung at post-mortem was found completely collapsed. The 
pneumonia and subsequent death were favored by the pneumothorax, the collapse of the 
left lung, and compression of the right lung. 

Case III. — This patient had bilateral stab wounds. The intercostal vessels on each 
side were ligated, and the patient was quite comfortable until the sixth post-operative 
day, when he suddenly became dvspnoeic, apprehensive, went into collapse and died. At 
autopsy a tense pneumothorax was found on the left side so great that the diaphragm 
and the liver were pushed down to the pelvis and air escaped with a hissing sound on 
section of the thorax. This patient died of the mechanical effect of a tense pneumo- 
thorax upon the lungs, the heart and the great vessels of the mediastinum. 

Case IV. — A stab wound penetrated the chest-wall in the left axilla and lacerated 
the left lower lobe. When the pleural cavity was entered, the lung collapsed, but bleed- 
ing continued from the lacerated portion. A mattress suture failed to stop the bleeding 
and therefore a free piece of muscle taken from the chest-wall was placed over the 
laceration and held in the place by a few sutures. Bleeding was controlled. The patient 
had an extremely easy convalescence until the twelfth post-operative day, when a slight 
hemoptysis occurred, followed in an hour by a massive hemoptysis and bleeding into the 
pleural cavity. Death occurred soon. At autopsy, in addition to the hemorrhage, a 
small abscess was found in the region of the laceration of the lung. This abscess was 
due to infection from the assailant’s knife. The infection spread in the parenchyma of 
the lung eroding the blood-vessels, dissolving the catgut sutures, and permitted free, 
profuse haemorrhage. 

Case V. — This patient died of a huge intra-pleural hamiorrhage. The intercostal 
vessels at the site of the stab wound had been ligated but bleeding occurred from the 
lung filling the entire pleural cavity ; the blood became infected, and death occurred. 

Case VI. — This is an extremely interesting case in which the laceration of the chest- 
wall was situated an inch above the left nipple. The intercostal vessels were ligated and 
the laceration of the chest-wall was sutured. The patient became progressively worse 
and two days later died. An X-ray examination a few hours before death showed fluid 
in the pleural cavity. Post-mortem examination showed a laceration in the diaphragm 
one and one-half inches long through which the fundus of the stomach had protruded. 
The protruding portion became constricted and gangrenous, and ruptured, discharging its 
contents and necrotic wall into the pleural cavity. In this case, because of the high 
position of the point of entrance of the knife, an injury to the diaphragm was 
not suspected. 

Case VII. — In this case a bullet penetrated the lung and diaphragm, perforating the 
stomach in two places and the small intestine in four. The chest-wall, the diaphragm, 
and the gastro-intestinal lesions were sutured and post-mortem showed all the sutures 
quite competent, with the peritoneum clean and glistening. There was, however, a 
pneumothorax on the left side, pneumonia in both lungs, and complete collapse of the left 
lung. The factors leading to death were the pneumothorax with collapsed lung on 
one side, and compressed lung on the other, forming a favorable basis for the pneu- 
monic process. 

In the third period there were four deaths in thirty-two cases. In each 
case the lung was attached to the chest-wall according to the method to 
be described. 
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Case I.— Death was due to sepsis. Blood culture showed a growth of hemolytic 
streptococcus. There was found at autopsy a purulent pleurisy, mediastinitis, and a 
massive collapse of the lung. It is of interest that the collapse did not occur on the 
injured side (where the lung had been sutured to the chest-wall) but in the oppo- 
site lung. 

Case II.— This patient was shot through the left chest. Ribs were shattered in 
front and in back and fragments of bone were imbedded in the lung. (Fig. 2.) A 
through-and-through channel caused by the bullet was seen in the lung. At each orifice 
the lung was sutured to the chest- wall. The patient was able to cope with the pleural 
and pulmonary injury but succumbed seven days later to a sepsis arising from a phleg- 
mon in the chest-wall where fragments of bullet and bone had remained. 

Case III. — A bullet traveled from the right costal margin in the nipple line, lacerated 
the liver, tore the vascular border of the stomach and perforated the diaphragm and 
chest-wall. (Fig. 3.) The chest cavity was entered first, blood aspirated, the hole in the 
diaphragm closed and the lung attached to the chest-wall. Through a separate incision 
in the abdomen the bleeding gastric artery was ligated and bleeding from the liver con- 
trolled by packing. Death was due to peritonitis, general sepsis and pneumonia. 



Fig. 2. Fig. 3. 


Fig. 2. — This patient had a tlirough-and-through bullet wound of the chest. The lung and pleura 
remained clear of infection but a phlegmon of the chest-wall containing bone and bullet fragments 
(which may be seen just to the outside of the safety pin) was the seat of a sepsis to which the 
patient succumbed. 

Fig. 3. — A_ bullet lacerated the right upper lobe. The shadow is due to intrapulmonary haemor- 
rhage. There is no shadow of fluid (blood) in the lower portion of the pleural cavity because the 
pleural cavity is obliterated by adhesions due to an empytema thoracis which occurred thirteen years 
ago. This was demonstrated at operation. 

Case IV. — In this case there were penetrating stab wounds of both sides, but only 
the side of severer injury' was operated upon because the patient was in poor condition. 
The patient died twelve hours after operation. We were unable to ascertain the exact 
cause of death. 

Because all these deaths were cases of homicide they came under the 
jurisdiction of the medical examiner. Except for the last case all the post- 
mortem examinations were seen by us personally. A careful demonstration 
was made in each case by Doctor Norris, Doctor Gonzales, or Doctor Hel- 
pern. The teaching was invaluable. 

Analysis of Complications and Causes of Death . — The essential factors 
causing death and complications of penetrating wounds of the chest may he 
classified as follows: 
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(1) Haemorrhage from the lung, from the intercostal and from internal 
mammary arteries. 

(2) Infection involving the chest-wall, the pleura and the lungs. 

(3) Mechanical factors due to sucking wounds, pneumothorax, subcu- 
taneous emphysema, and to the relaxation of the normally stabilized 
mediastinum. 

(4) Visceral injuries involving the heart, lungs and diaphragm. 

DEVELOPMENT OF THE NEW OPERATIVE PROCEDURE 

Although our original object in operating upon each case during the 
second period was to ligate bleeding intercostal or internal mammary arteries, 
we discovered during our explorations other injuries and corrected them. 

Thus in the case of Ethel A., a bleeding lung was encountered. (Figs. 4A and B.) 
It was sutured. We were mindful, however, of the case in which a sutured lung became 
infected and bled profusely at the place of suture. To avoid a repetition of this unfor- 



Frc. 4A. Fjg. 4B. 

Fig. 4A. — ;Case of Ethel A. This is a rontgenogram of the first case in which extrapleuralfza- 
tion and exteriorization of lacerated lung was performed. The film one day post-operative shows 
the left lung attached to the chest-wall at the place of suture with a pneumothorax above and a small 
amount of fluid in the costophrenic sinus. The extensive scars of tuberculosis are present. 

Fig. 4B. — Case of Ethel. A. Seven days post-operative. Pneumothorax and hemothorax have 
disappeared. The cavities of a chronic fibroid tuberculosis are present in both upper lobes. 

tunate occurrence the lung was anchored to the chest-wall at the site of the exploratory 
incision. We contended that if the lung were to bleed externally, it could then be con- 
trolled by packing. After this was done we realized also that any possible purulent col- 
lection that might develop in the lung would empty through the hole in the chest-wall 
without contaminating the pleura. A post-operative X-ray picture in this case showed 
the lung attached to the chest-wall, partly aerated. Five days later the lung was com- 
pletely expanded, and although there was diffuse bilateral pulmonary tuberculosis, the 
patient made an uneventful recovery. 

Ihe next case to be admitted was that of Leo B. (Figs. 5A and B.) His assailant 
perforated his chest-wall from the first to the fifth intercostal space, completely severing 
the cartilages of the second, third, and fourth ribs, causing a huge hemothorax and a 
through-and-through laceration of the lung which admitted three fingers. The patient 
was in marked collapse and several times during the operation he ceased to breathe and 
once his heart stopped. Each time a gentle, firm pull on the lung restored function. 
Small sections of cartilage were removed in order to allow for intrathoracic exploration. 
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Intercostal arteries were ligated. The lacerated portion o£ the lung was removed and 
a raw surface remained presenting an area about three and one-half long by one and 
one-half inches in width. Bleeding from this raw area was controlled by chain sutures. 
Since the restoration of respiration and of circulation was obtained during the operation 
by pulling upon the lung and thus stabilizing the mediastinum it occurred to us that 
permanent stabilization of the mediastinum might be obtained by fixing the lacerated lung 
in the wound of the thoracic wall by suture. This was accomplished by a continuous 
suture, interrupted at intervals. At the same time the lung when sutured into the wound 
acted as an excellent stopper and prevented sucking. 

Thus in this case with a single operative procedure we were able to stabi- 
lize the mediastinum, care for the lacerated lung, take care of the sources of/ 



Fig. SA. Fig. sB. 

Fig. 5 A. Patient Leo B. The entire wound was produced by the assailant. The tissue in the centre 
wound is the lacerated lung which has been sutured into the wound. 

Fig. 5-B-- Patient Leo B. The wound is completely healed by scar tissue. There is no hernia of 

the lung. 

haemorrhage (the intercostal arteries and the lung), stopper the large hole in 
the chest-wall, prevent infection from entering the pleural cavity, and allow 
whatever infection might remain in the lacerated lung to be exuded. 

i he completeness of this operation in caring for so many important com- 
plications caused us to employ it in all cases except in one case in which a 
bilateral hemopneumothorax was produced by multiple ice-pick wounds. It 
is this operation of exteriorization of the lacerated lung which was performed 
upon all the cases, thirty-two in number, in the third period of our series. 

The Operative Procedure. — (Figs. 6, 7 and 8). — The patient is brought 
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to the operating room by way of the X-ray room. Rontgenograms are made 
in each case except those which show marked constitutional collapse. 

The anaesthesia of choice is avertin, ioo milligrams per kilo of body 
weight. Frequently it has been necessary to reenforce the anaesthesia with 
ether, preferably by the open cone and drop method. Early in our series we 
employed ether without avertin, or gas and oxygen without avertin, to which 
the patient, as a rule, responded poorly, thrashing about, vomiting, increas- 
ing the bleeding, and frequently aspirating vomitus. This was distressing 
to witness and then when the chest was opened there were violent excursions 
of the diaphragm and lung, and the mediastinal structures flapped irregu- 
larly and vigorously. With avertin, however, the lungs moved slowly and 



Fig. (>. — Operative procedure. The lung is grasped with a sponge forceps so 
that the lacerated portion is included. The lung is then sutured, beginning at the 
lower border, to the chest-wall. Note that the rib has been removed back far 
enough to allow for soft tissue to which the lung may be sutured. The skin 
wound of penetration is shown above the operative wound. It is not treated. 

quietly and the heart was seldom disturbed. It was much easier for the 
patient and the surgeon. 

While the patient is being anesthetized physiological salt solution is 
introduced intravenously and 300 to 500 cubic centimetres are allowed to 
run in slowly. If the patient requires little in the way of operative procedure 
or if the wound is found to be non-penetrating, no further saline is given. 
W hen necessary, however, up to 3,000 cubic centimetres have been given on 
the operating table. Sometimes the saline is given merely as a preliminary 
to transfusion, which is given with citrated blood introduced into the infusion 
bottle after the saline. W r e have been fortunate in being able to secure blood 
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for transfusions whenever necessary and often so quickly that, with the 
cooperation of Dr. S. Weintraub and Doctor Nach, transfusions were given 
before the end of the operation. 

The patient is placed upon the operating table with the wound uppermost. 
After preparation of the skin with tincture iodine and draping with sterile 
sheets, the wound is probed with a cotton applicator dipped in tincture iodine. 
In this way the direction and extent of the wound may be determined. The 
tract is not excised but an incision is made over the region where the pleura 
has been penetrated, which is usually an inch or more lower than the skin 
wound. The chest muscles, the pectorals or latissimus dorsi, are divided hy 
blunt dissection if possible, and by sharp dissection if necessary in order to 



reach the hole in the pleura. About two or three inches of rib are removed 
subperiosteally. The rib selected is the one from which the intercostal muscle 
has been severed by knife or bullet. A rib denuded of the attached inter- 
costal muscles cannot be employed later in the operation because we then 
require soft tissue to which to suture the lung. For the same reason the 
ends of the rib at the place of resection are rongeured so that no rib end 
overhangs the pleural orifice. In this way a ledge consisting of parietal 
pleura, periosteum, and muscle is formed. 

The intercostal vessels are ligated on either side of the wound, which is 
then enlarged in order to permit exploration of the pleural cavity. Immedi- 
ately upon entering the cavity the lung is grasped and held up to the chest- 
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wail in order to maintain mediastinal equilibrium and at no time during the 
operation is the lung allowed to recede to the mediastinum. Manipulating 
with sponge forceps, the lung is examined and if a laceration is found the lung 
is grasped so that the lacerated portion is held within the jaws of the forceps. 
Blood is aspirated if present in the pleural cavity, exploration is continued, 
and any further damage repaired. In case of diaphragmatic perforation, 
particularly by a bullet, a separate abdominal incision is necessary and should 
be made for exploration. 

Lacerations of the lung vary in size and shape. There may he first, a 
simple penetration part way into the lung tissue, second, a through-and- 
through laceration, and third, a laceration starting at the border and running 



toward the hilus, producing a V-shape laceration. In each case we have 
brought up the lung to the chest-wall in such a fashion that all the lacerated 
tissue is exteriorized and is extrapleuralized by means of suture. In the 
through-and-through lacerations they may be exteriorized as such, or, 
if necessary, may be converted into a V-form and thus may be more eas- 
ily exteriorized. 

The lung is held with a forceps so that the lacerated portion is in the 
centre of the hole in the chest-wall. The lung is then fixed to the chest-wall 
by a continuous suture (interrupted at either end). The lower edge of the 
orifice is sutured first because if the upper edge is first attached we usually 
find insufficient lung with which to work below because of retraction. Iodo- 
formized gauze packing is inserted into the pulmonary laceration. We do 
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not close a laceration in the lung because of the great possibility of the devel- 
opment of infection. More gauze is packed around the suture line and 
beneath the chest muscles at the edge of the wounds. The skin and muscles 
are sutured tightly over the gauze packing, which is allowed to remain in situ, 
for four or five days. 

Even when not lacerated, the lung is attached to the chest-wall, if the 
chest-wall has been penetrated. This obviates the bad effects of a pneumo- 
thorax particularly as regards the mediastinum and is a rapid way of closing 
the orifice in the chest-wall. Lilienthal, in his Thoracic Surgery, vol. ii, p. 
548, reported a cg.se in which by means of pneumopexy he successfully closed 
a large defect in the chest-wall. In no case have we seen a hernia of the lung 
follow the operation, although we have had lung to the extent of two and 
one-half inches in diameter present itself uncovered. 

The Advantages of Exteriorization and Extraplcuralization of Lacerated 
Lung. — The advantages of our operative procedure may be summarized as 
follows: 

(1) Blood and infectious material are allowed to drain from the lung 
away from the pleural cavity. 

(2) The mediastinum cannot flap nor become displaced since it is held 
fixed by a steady pull through the lung which has been attached to the 
chest-wall. 

(3) Pneumothorax is diminished in size. 

(4) The lung is prevented from complete collapse and aerated because, 
being attached to the chest-wall, it must move with respiration. 

(5) Subcutaneous emphysema is not produced because air from the 
lacerated lung can go only to the outside of the chest-wall. 

(6) A tense pneumothorax cannot be produced for the same reason. 

(7) Infection does not enter the pleural cavity from without because the 
pleural cavity is sealed off. 

Although we have employed this procedure of attaching the lung to the 
chest-wall only in cases of penetrating wounds, we feel certain that its range 
of usefulness is much wider. From our observations patients in whom the 
lung was sutured to the chest-wall had an easier convalescence and lower 
death rate than those in whom it was not done. We presume, therefore, that 
in any type of case in which the chest-wall is opened (except, of course, in 
the presence of gross infection) the patient’s chances of recovery are 
enhanced by the operation which we have described. It is preferable to 
insufflation of the lung just before closing the chest-wall. In those cases in 
which this was done our post-operative X-ray film frequently showed exten- 
sive pneumothorax although we thought the lung had been fully expanded 
before closure of the chest-wall. 

In cases of combined intrathoracic and abdominal injuries with perfora- 
tion of the diaphragm we have found it advisable always to enter the chest 
first in order to repair damage and gain the advantage of attaching the lung 
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to the chest-wall. The diaphragm can more easily be repaired from above 
and the patient can better bear the abdominal operation after the lung and 
mediastinum have been stabilized. If the abdomen is entered first, the hole 
in the diaphragm may allow air to enter the pleural cavity, thus allowing for 
an increased pneumothorax and increased compression of lung and conse- 
quent disturbance of the mediastinum. 

Post-operative Treatment . — The patient, if extremely sick, is transferred 
immediately to an oxygen tent or preferably to the oxygen chamber, but if 
his condition is fair oxygen is employed by nasal cannula. Oxygen therapy 
has been applied with the close cooperation and the direction of Dr. J. G. M. 
Bullowa, of the Medical Service. We employ supportive treatment when 
necessary similar to that used in other surgical cases. 

It is not necessary to re-insert packing into the lung after the first 
removal, indeed, in one case in which the lung was repacked possibly too 
firmly the suture line was broken in part and permitted infection of the 
pleural cavity from without, producing a purulent pleurisy. The patients 
remain in bed for a period of eight to ten days. The length of time varies, 
of course, with the condition of the patient. There have been no late sequelae 
due to operation. 

OUR PRESENT MANAGEMENT OF CASES OF PENETRATING WOUNDS 

OF THE CI-IEST 

In our study we tried not only to perfect an operative procedure, but also 
to find, if possible, what cases required operation and what cases might be 
watched and treated for symptoms as they should arise. While we operated 
upon all cases during the second and third period of our observations, we 
realized fully that many cases may recover without operation. We have 
learned, however, that under certain circumstances, waiting may prove disas- 
trous and therefore that operation is advisable, vis . : 

(1) In cases of sucking wounds. The mechanical disturbance of lung 
and mediastinum should be corrected. If treated early with the operation of 
extrapleuralization of the lung, the sucking wound even if contaminated 
causes no disturbance, but if not so treated after the wound is infected the 
sucking cannot be controlled. 

(2) In cases of wounds close to the sternal borders where the heart and 
the internal mammary vessels may be injured. The haemorrhage from the 
mammary vessels is usually severe and may be rapidly fatal, for though they 
are anatomically extrapleural, practically they are intrapleural and as a rule 
bleed directly into the pleural cavity. Moreover, the tissues with which these 
vessels are in contact are not soft and yielding, but being fixed, permit only 
slight retraction and closure of the severed vessels. It must be remembered 
too, that when the artery or vein is cut bleeding may occur from either side 
because of the anastomosis. 

(3) In cases in which the lung presents itself in the open wound. With 
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some respiratory exertion the lung may slip back into the pleural cavity even 
though on admission to the hospital it was fixed in the hole in the chest-wall. 
If it does slip back we are then presented with the problem of a suck- 
ing wound. 

(4) In cases in which penetration might involve the diaphragm. Pene- 
tration of the diaphragm is not uncommon and may occur in wounds enter- 
ing the chest anywhere below the fourth rib. On the right side no operative 
interference is necessary for repair of penetration of the diaphragm such as 
occurs in the average stab or bullet wound because the liver acts as a perfect 
stopper. On the left side, however, penetration of the chest and diaphragm 
carries with it the danger of perforation of stomach, intestines, and spleen 
and bleeding from mesenteric vessels. A perforation of the diaphragm may 
present no symptoms until late. When its existence is suspected operation 
should be undertaken immediately. 

(5) In cases of tense pneumothorax. If on manometric reading there 
is positive pressure in the pleural cavity operation is advisable because it is 
not likely that the lesion which causes the tense pneumothorax will spon- 
taneously subside. One may, however, temporize by removing air from time 
to time. We have found that for this purpose a pneumothorax apparatus is 
best since a measured amount of air may be removed, and a measured intra- 
pleural pressure may be obtained. 

(6) In cases of marked subcutaneous emphysema. Subcutaneous 
emphysema may spread to the neck and mediastinum producing marked 
difficulty in swallowing and in breathing. When these difficulties arise, the 
valve-like formation in the lung or chest-wall permits air to enter but not to 
leave the subcutaneous tissues with respirations. This may be corrected by 
exteriorizing the lung at the place of penetration in the chest wall. 

If the injuries do not fall into one or more of these classifications at 
present we employ expectant treatment. If there is hemothorax or pneumo- 
thorax or both without any of the complications described above we depend 
mainly upon observations with the X-ray and with the pneumothorax appa- 
ratus. X-ray pictures are taken upon admission and again in five hours. 
This is an arbitrary period but we find it helpful. If there is increasing 
fluid, operation is performed. Otherwise the patient is observed further. If 
repeated pneumothorax readings show increasing positive pressure, operation 
is performed. While, as a rule, two days may be considered a safe period 
after which a hemothorax will not increase, a pneumothorax may become 
tense even as late as a week after injury. On this account intrapleural 
pressure readings should be taken at intervals for a week. 
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CARDIORRHAPHY IN WOUNDS OF THE HEART 

By Michael Mamikonoff, M.D. 
of Baku, U. S. S. R. 

FROM THE SURGICAL SERVICE OF Til® BLACK TOWN HOSPITAL OF BAKU 

Previous to January i, 1928, cardiorrhaphy had not been done at the 
Black Town Hospital at Baku, although the literature of surgery had already 
chronicled more than 600 cases. (Wagner; Mukhadze.) 

We can now present three personal cases, two cases of stab wound, and 
a third case of gunshot wound. We have also made two exploratory peri- 
cardiotomies which failed to confirm a presumptive diagnosis of heart wound. 
Of these last cases one died on the operating table ; the other recovered. 

The characteristic symptoms of internal haemorrhage were displayed by 
these patients : extreme pallor of skin, cold extremities and absence of pulse 
in peripheral vessels. In all three cases the operation demonstrated that a 
wound of the heart was the cause of the haemorrhage. In the two last cases 
the pericardium was distended with blood. The first case was published in 
the monthly "Vestnik Hirurgii,” vol. XIV, 1928. 

Case I.— A student, aged twenty-four, was admitted to the surgical section January 
7, 1928 (Fig. iA), with a stab wound in the second intercostal space to the left of 
breast; he was pulseless. Resection of second, third and fourth left ribs and of a part 
of breast was done under local anaesthesia. Transpleural pericardiotomy was done by 
Mamikonoff. A stab wound was found in the wall of the right auricle. The wound 
was sutured with two sutures. A tight suture was applied to the pericardium. Fixation 
of the lung to costal pleura. Drainage of pleural cavity. Slow recovery. February 22, 
1928, patient exhibited at Baku Surgical Society. March 8, 1928, left hospital. 

Case II. — A man, aged twenty-eight, admitted August 22, 1931 (Fig. xB), with 
stab wound on the left breast nipple; pulseless. Resection of fourth and fifth left ribs 
was done under ether narcosis. A great quantity of bloody fluid distended the pleural 
cavity. Transpleural pericardiotomy (Mamikonoff) revealed a stab cut of the left 
ventricle with profuse haemorrhage from the wound. The heart wound was sutured. 
The pericardium was caught imperceptibly in the suture. Resection of pericardium. 
Additional sutures to bleeding heart wound. A tighly closing suture on pleura. August 
23, bradicardia, dyspnoea, general condition very serious. Twenty hours after operation 
a repeated thoracotomy was done and 300 grams of blood extracted from the pleuro- 
pericardial cavity. Fixation of lung to the costal pleura. Again a tight suture on pleura. 
September 12 to 29 patient feverish. Puncture in the eighth intercostal space, left side 
below scapula; pus discharged, September 30, resection of eighth rib opened a limited 
abscess of pleural cavity. November xo patient left hospital. 

Case III. — Man, aged twenty-four, admitted September 16, 1923 (Fig. iC), wounded 
two hours before admittance by an accidental shot. General condition very serious. 
Pallor of face and chilled extremities. Pulse on radial arteries appeared from time to 
time. A small bloody spot under left nipple. Transpleural pericardiotomy and cardiog- 
raphy was done under ether narcosis (Mamikonoff), through a cut twenty centimetres in 
length, running parallel to ribs at the left of breast. Resection of sixth and seventh ribs. 
1 he wounded pleura was distended with much blood ; the pleuro-pericardial septum was 
greatly infiltrated with blood and had not the usual pulsation of heart. A transverse 
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pleuro-pericardiotomy gave vent to four large clots from the pericardial cavity, followed 
by a flood of bloody fluid. A wound, one cubic centimetre, half covered by a thrombus, 
was disclosed on the front wall of the right ventricle. Past the thrombus a thin flow 
of blood was escaping. The heart wound was rapidly sutured with a thick silk suture 
which cut through; second suture with the same result. The wound opening of heart, 
doubly enlarged, was controlled by the pressure of the hand of the operation nurse. A 
large piece of the pleuro-pericardial septum was cut out and the wound opening of the 
heart sutured with it with five sutures which controlled the haemorrhage. By two addi- 
tional side cuts the opening of the pleuro-perieardium septum was enlarged upward, and 
the heart carefully examined. No hremorrhage. Pleuro-pericardial septum straightened 
and left unsutured. The lung fixed to costal pleura. A tight suture on pleura. Dressing. 
Physiological solution and digalen under skin ; ice on wound. 

Till September 20 pulse obscure, temperature high, dyspnoea. September 22, 750 
grams of bloody fluid extracted from the cavity of left pleura. September 27, pulse 
irregular, rapid and uneven. October 2. status idem. Rontgen examination showed a 



ABC 

Fig. i (A). — First patient operated on January 7. 192S. (B) — Second patient operated on August 22 . 
1931* (C) — Third patient operated on September 16 , 1932. 


great accumulation of fluid in the proper pericardial space, and displacement of heart to 
the right. Puncture of pericardium gave vent to io cubic centimetres of turbid fluid, 
admixed with broken-down tissue. Analysis of fluid proved the fluid as sterile. Sep- 
tember 6, general condition much better. Fall of temperature. October 18. a control 
examination by rontgen-rays shows a dark aspect of the left lung apparently resulting 
from the thickening of pleura. Less fluid in the saccate pericardium space than during 
previous examination. Left half of diaphragm is by three fingers breadth higher than 
the right one, and does not absolutely exercise. The heart is 25 centimetres to the right 
from right sternal line. According to the rontgen plate, the bullet is lodged in the wall 
of the left ventricle. 

October 23 the patient left hospital in satisfactory condition and healed wound, 
after being exhibited with the two previously operated patients at the conference of 
Baku Surgical Society, October 20. 1932 (Fig. 1). 

According to literature data in nearly all cases of heart wounds operation 
has consisted (a few exceptions) in suturing of wound opening of the heart. 
But the effect of the operation is not the same in all cases. L. Rehn , 3 Fridrich 
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Hesse 1 and Conslanlini, 17 each having operated on six patients, lost one of 
them, J. J. Grekoff 19 has three cases of recovery out of six cases of cardior- 
rhapby (last operation for a bullet embedded in the heart) ; while Bardenheuer 
does not succeed in saving one of his five patients, operated upon in connection 
with heart wounds, and Dshanelidse 2 loses four of his eight patients subjected 
to cardiorrhaphy. Muchadse 20 collected out of Russian literature thirty-two 
cases of operation on heart wounds performed at various points in the 
U. S. S. R. during the last ten years ; in twelve cases death ensued. Such great 
difference in results of cardiorrhaphy cannot be assigned to the technics of 
operation exclusively, but to various conditions characterizing each individual 
case, i.e., in other words, to numerous individual peculiarities of each case. 

CHARACTERISTICS OF OUR PATIENTS 

(1) Stab wound on the right auricle. Patient pulseless. 

(2) Stab wound on the apex of heart (left ventricle). Patient pulseless. 

(3) Blind gunshot wound on the right ventricle. Pulse appears at times. 

Examining statistics and comparative data in the literature, we find the 
following : 

According to Fisher, out of 452 cases of heart wounds not subjected to 
operation, twenty-two were gunshot wounds on the wall of right ventricle, 
fifty-nine stab wounds on the left ventricle and eleven stab wounds on the 
right auricle. These data are based on autopsy-confirmed material. 

According to Dshanelidse, of 535 operated heart wounds, there were 
fourteen cases of gunshot wounds on the right ventricle, 167 stab wounds on 
the left ventricle, and thirty-seven stab wounds on the right auricle. One hun- 
dred forty-seven patients out of 491 had no pulse to be felt in peripheral 
vessels; Erich Hesse 1 cites forty-eight cases of heart wounds at Obukhoff 
Hospital, of which only four were gunshot wounds. There were fourteen 
cases of injuries of the right ventricle, twenty-six of the left ventricle and 
four of the right auricle. Fifteen patients had no pulse on peripheral vessels. 

These data can, in some way, play a guiding role in the treatment of heart 
wounds by operation. It proves namely that the ventricles are more frequently 
subjected to operation; gunshot wounds bring patients to the operation table 
less frequently; stab wounds are more often met at the operation table, and 
the great bulk of patients appear on the operation table pulseless. 

Early operative interference is an exceptionally important factor in 
cardiorrhaphy. In three cases of Erich Hesse’s, where death ensued, opera- 
tions were performed fourteen hours after wounding, i.e., when patients were 
quite bloodless. In regard to this, Hesse declares, after studying heart wounds 
in forty-eight cases of cardiorrhaphy, that "only an early operation guarantees 
success. And, indeed, our patient's have undergone operation six to two 
hours after wounding, i.e., during a comparatively favorable period of time. 
Only the first patient, brought to the operation table six hours after wounding, 
quite bloodless, did not show any signs of life during three days following the 
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operation, and was lying as dead. Even his diuresis was limited to 30-140 
grams of urine during these first three days. Therefore, it would seem that 
all wounded soldiers with heart injuries have to remain on the battlefield, if 
they are not subjected to an early operation. In connection with this Ballance 10 
writes that numerous cases of hasmopericardium and extrapleural haemorrhage 
perished on battlefields ere first aid could be administered. According to 
Ludwig Rehn’s 3 data, based on German material from the World War, there 
were cases — and not unfrequent — when previous heart wounds were dis- 
covered during the secondary admittance of wounded soldiers to the hospital. 
This fact proves an exceptional tenacity of the heart as to wounds. Therefore, 
operations on heart wounds charge the surgeon with an immense responsi- 
bility for careful adherence to all cardiorrliaphy rules and, first of all, to the 
most elementary rule — irreproachable asepsis, breaking of which is up to date 
the cause of death in 50 per cent, of all cases. And, indeed, salvation of 
wounded depends on aseptic suturing of heart wound. Infection introduced 
during the wounding of the heart does not constitute a specific danger. 

Prompt and careful stoppage of haemorrhage is an important factor in 
technics of operative interference. In our third case suturing of the heart 
wound was met by exceptionally unfavorable anatomical conditions. The 
third of our patients was the youngest of the three, but his sutures cut through 
the muscular tissue of the heart. This usually happens with aged persons or 
those who indulge in alcohol. According to Erich Hesse’s data, cutting 
through of sutures happened in eight cases out of forty-eight cardiorrhaphies. 
All except two of these eight patients died. Those two were saved by closing 
the heart wound with resected pieces of pericardium. In my case the heart 
wound was compressed, after cuttting through two sutures, by the hand of 
the operation nurse, while I cut out a piece of pericardium and succeeded in 
carrying out the last stage of the operation in my third case probably owing 
to situs cordis superficialis (according to Sauerbruch), 12, 13 which greatly 
facilitated transplantation of pericardium, performed without an assist- 
ant. It seems that later the edges of the transplanted piece of peri- 
cardium underwent partial necrosis, which was proved by analysis of fluid 
extracted from the pericardial space by means of puncture. It is necessary 
to emphasize a very important circumstance observed only with the third 
patient, namely, a partial covering of the wound opening of the heart by 
thrombus. A high thin flow of blood streamed past thrombus from the cavity 
of the right ventricle. All the operation personnel present at the operation 
were able to observe haemorrhage direct from the exposed heart. As to the 
heart activity during the suturing, it is necessary to mark that we were unable 
to distinguish movements of systole from diastole in all our three cases. As- 
sertions by some of the necessity to suture heart wounds during systole, and of 
others during diastole, are probably either results of experimental observations 
on animals, or theoretical reasonings, resulting from the fancy of surgeons, 
who suffered a severe nervous strain during performance of cardiorrhaphy. 
Pleura and pericardium drainage question is settled each time individually. 
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E. Hesse, 1 Grekoff, 19 Zavialo fif, Bland-Sutton, Muller and many others prefer 
tight suturing of pleura and pericardium. According to the literature data 
of Dshanelidse, both serous bags were sutured tightly in 145 cases: recovery 
in eighty-five cases, while of eighty-five cases treated by drainage of pleura and 
pericardium, there were only forty-one cases of recovery. 

Our first patient was subjected to operation with tight suturing of peri- 
cardium and drainage of pleural cavity. But the other two patients were 
operated on with tight suturing of costal pleura, and in both cases a wide 
connection was left between pleura and pericardium cavities; in the second 
case, as in the third, pleura pericardium septum was not sutured at all for fear 
to compress the heart in the reduced pericardium bag. In all our three cases 
of transpleural pericardiotomy the lung was fixed by sutures to costal pleura. 

In our second case we were forced to open the pleura twice after cardior- 
rhaphy: the first time twenty hours after the cardiorrhaphy to evacuate the 
bloody fluid from pleuro-pericardial cavity; second time, thirty-five days later, 
to empty a limited pus exudation of the pleural cavity. In our third case we 
were obliged to empty in turn both serous cavities by puncture. My three 
cases confirm the superiority of tight suture, which corresponds to literature 
data. Besides other advantages, a tight suture gives patients a possibility to 
avoid frequent dressings and consequently lessens the danger of reinfecting 
serous cavities. According to Jehn’s data, resulting from observations during 
the World War, a tight suture on the pleura led to 90 per cent, cases of 
recovery, while conservative treatment of injured pleura (pneumothorax) led 
to death in 90 per cent, of all cases. The latter method was applied by German 
surgeons at the beginning of the World War. (Jehn.) 

In all three cases of transpleural pericardiotomy performed .without an 
apparatus for increased lung pressure, we had dislocations of thoracic organs, 
namely, displacement of mediastine, a partial lung collapse and dislocation 
upward of the left half of diaphragm immediately after the operation. Traces 
of this pathology in the topography of the thoracic organs still persisted when 
the patients left hospital. Even now the left half of the diaphragm of all three 
cardiorrhaphied patients is higher than the right one and does not move 
in excursion. 

Basing on the two last cases, where integrity of pleuro-pericardium septum 
was not restored, we may conclude that the even connection between pleural 
and pericardial cavities may not have serious consequences, provided a hermetic 
closing of thorax and fixation of lung to costal pleura is carried out. 

Some words about foreign bodies embedded in the heart: location of the 
bullet in the walls of the heart was not my task while suturing the heart 
wound in the third case. L. Rehn considers that only those foreign bodies in 
the heart which move freely in its cavities must be subjected to extraction. 
Such alien bodies can penetrate into the aorta or pulmonary artery and provoke 
most serious complications. Borst cites two such cases. In one of them a 
bullet caused aneurism of pulmonary artery, and injury of aorta with forma- 
tion of fistula between both vessels and death. Klose 4 ’ 3 notes from the litera- 
ture seven cases of bullets and fragments passing from the heart cavity into 

551 



MICHAEL MAMIKONOFF 


the aorta and pulmonary artery, in four of which death ensued. Foreign 
bodies which are fixed to the endocardium are not subjected to extraction, 
provided there are no special symptoms. Such fixed foreign bodies are usually 
covered by interstitial membrane and do no harm later. 

In one case (J. Hiss) a shell fragment passed through the left ventricle 
and embedded itself in the wall of the right ventricle. As a result pericarditis, 
endocarditis, an insufficiency of the bicuspid valve; recovery. Muller was 
forced to operative interference in connection with heart compression, as 
blood streamed into the pericardial cavity. During the operation, performed 
three hours after wounding, it was found that the heart wound did not bleed 
any more. A bullet, lodged in the front wall of the right ventricle, was not 
extracted ; recovery. J. J. Grekoff explained his operation ; ventriculotomia 
explorativa cordis, by the fear that a bullet could pass into the pulmonary 
artery. This hypothesis was caused by rotating movements of the bullet in 
the right ventricle cavity as rontgen examination proved. At examination of 
our third patient November 21, 1930, a keen systolic murmur could be heard 
at the apex; pulse was 126 a minute. By the time the patient left the hospital 
all these abnormal phenomenona had disappeared, giving place to a healthy 
physiological heart activity. In all our three cases of operative exposure of 
the heart we applied the method of final rib resection, that greatly simplified 
later on our task of pericardium puncture to which our last patient was sub- 
jected November 2. 

In spite of the seriousness of heart wounds and of the numerous unfavora- 
ble conditions usually accompanying such wounds, all our patients (except the 
third) are at present doing their work. The last patient, though not bed- 
ridden, is still an invalid. 
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JEJUNOSTOMY 

A CLINICAL AND EXPERIMENTAL STUDY OF THE TECHNIC OF 

THE OPERATION* 

By W. Howard Barber, M.D. 
of New York, N. Y. 

FROM THE DEPARTMENT OF SURGERY, UNIVERSITY AND BELLEVUE HOSPITAL MEDICAL COLLEGE 
AND BELLEVUE HOSPITAL, THIRD SURGICAL DIVISION 

Jejunostomy is generally agreed to be a useful procedure although its 
indications are not generally accepted. On the Third Surgical Division, Belle- 
vue Hospital, it has been a practice to perform jejunostomy in certain 
inoperable ulcers and growths of the stomach and in a small percentage of 
acute inflammatory conditions of the abdomen in which the normal intestinal 
peristalsis is seriously disturbed. In the course of this work, certain ap- 
parently inexplicable instances of mortality have occurred. In the considera- 
tions of these fatalities, 1 it did not seem that the operative procedure was 
misapplied nor did the theories on the cause of death appear satisfactory. 
Hence this attempt has been made to supplement the clinical observations by 
further examinations under experimental conditions with the hope of pre- 
senting the most probable causes of human failure after jejunostomy. 

Jejunostomy may be looked upon as temporary and requiring the use of 
a tube, or permanent and not requiring a tube. 

The method most frequently employed in this series covering the past 
thirteen years, or from 1920 to 1932, has been the (tube) method of Witzel. 
The operation, almost always an emergency, has been carried out in one 
stage. A soft rubber catheter, 18 to 25 F., is introduced within a loop of 
jejunum, 20 to 30 centimetres from the duodeno- jejunal flexure, through a 
small cautery stab or incision. The tip of the catheter is sutured to the margin 
of the intestinal wound with fine chromic gut and inverted with a purse-string 
of the same material. The tube is directed caudad while the next remaining 
5 centimetres is laid against the antimesenteric wall of the intestinal loop and 
inverted with continuous or interrupted Lembert sutures. This stomatized 
loop is then sutured to the peritoneum and fascia of the abdominal wound 
and the wound is closed about the tube. 

From an examination of the table of the hospital cases (Table I) it is 
evident that eleven of the twenty lived two weeks or more (possibly as long 
as the life expectancy in extremely advanced gastric malignancies), and that 
nine died within two weeks. The records of the early cases did not disclose 
the pathology of the stomatized loop, the duodenum, omental fat, or peri- 
toneum. Obstructive symptoms, excoriation, and catheter troubles are com- 
mented upon. The elimination of the tube, even for a few hours, may have 
relieved a few of these patie nts from duodenal obstruction. On the other 
* Read before the New York Surgical Society, October 12, 1932. 
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hand, if the tube is to be easily replaced, it seems necessary to replace it at 
once ’ With few exceptions the technic was that described above. 

The author has repeatedly used omentum as a buffer against leakage about 
the catheter within the peritoneum as is done in ileostomy with success with- 
out realizing its dangers until observations had been made in the expeii- 
mental series. (See Tables II and III.) 

WARD L-2 



Fig. 6. — L. C. (See Table I.) Necropsy findings in clinical jejunostomy (with 
omental grafting) for inoperable carcinoma of stomach. Lived fairly comfortably four 
months. Jejunostomy closed spontaneously after passage of tube. Note especially the 
haunorrhagic jejunum and normal-appearing duodenum. This jejunitis was thought due 
to irritation from feedings, disturbed secretions, and trauma from catheter. 

Extract from post-mortem report, L. C., February 15, 1932. — The duodenum 

appears natural except for a moderate amount of congestion of the mucosa. The 
papilla of Vater appears natural. About 1 foot from the fossa of Treitz the mucosa of 
the jejunum is markedly hemorrhagic. At this point the jejunum is adherent by a 
rather firm hand of adhesions to the anterior abdominal wall at the site of the incision. 

This hemorrhagic area extends the entire extent of the jejunum and the first part of the 
ileum. This section of the bowel contains a watery red-colored fluid. In the remainder 
of the ileum the mucosa appears natural. 

These experiments have been performed upon dogs carefully prepared 
and anaesthetized with morphine and sodium amytal. Operations were car- 
ried out upon electrically heated tables. Fluids were administered by hypo- 
dermoclyses, by jejunostomy, and by mouth. It was not practicable to collect 
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Table I 


Temporary Jejunostomies as Performed in Bellevue Hospital (3d Surg. Div.) Series, 1920-1932, 
Including Inoperable Carcinomata of Stomach 


Case No. 

Post-operative 

Das. 

Technic 

U nf avorable Post-operative 
Findings 

V. i, 22 

60 

Witzel; peritoneal fixation 

Diarrhoea 

V. 1, 31 

7 

Witzel; peritoneal fixation; drain 

Leakage 

V. 1, 32 

15 

Witzel; peritoneal fixation; drain 

Distension; difficulty in re- 

V. 1, 33 

14 

Witzel; peritoneal fixation 

gaining tube 

? 

V. 2, 81 

43 

Witzel; peritoneal fixation 

None reported 

V. 2, 103 

0 

Witzel; peritoneal fixation 

Died same day 

V. 2, 104 

23 

Jejunostomy 

Distension 

V. 2, 106 

25 

Jejunostomy 

? 

V. 2, 1 19 

1 

Witzel 

Intestinal obstruction (?) 

V. 3, 120 

15 

Witzel 

Difficulty in retaining tube; 

v. 3, 125 

12 

Witzel; peritoneal fixation 

leakage 

Difficulty in retaining tube; 

V. 3, 127 

7 

Witzel 

leakage 

Difficulty in retaining tube 

v. 3- 131 

63 

Jejunostomy; peritoneal fixation 

Leakage 

V. 4 i 177 

9 

Witzel; omental interposition 

Intestinal obstruction 

V. 4, 192 

X 

Witzel 

Intestinal obstruction (?) 

S. S. 

20 

Stamm-Kader; muscle-peritoneal 

Difficulty in retaining tube 

F. C. 

2 

graft 

Witzel; peritoneal fixation 

? 

L. C. 

120 

Witzel; omental interposition 

Difficulty in retaining tube 

L.J. 

30 

Witzel; peritoneal fixation 

? 

F. C. 

2 

Witzel; peritoneal fixation 

Intestinal obstruction 


Table II 

Experimental Table Showing Effects of Omental Interposition in the Witzel and Stamm-Kader 


Experiment 

Duration 


Technics 

Number 

in Das. 

Technic 

Findings f 

J. 1 

2 

S-K 

Leakage. Omentum suppurative. Peritonitis. 
Mic. : duodenal erosions, cellular infiltration 

J-2 

2 

W 

Obstruction. Duodenum dilated. Jejunum con- 
gested, especially invaginated wall. Mic.: 
duodenal erosions, infiltration. Jejunal- 
capillary dilatation of mucosa. (See drawing.) 

J- 3 

•10 

W 

Obstruction and peritonitis. Leakage. Duode- 
num dilated, eroded, congested. Jejunvm 
congested, especially invaginated wall. 
Omentum haemorrhagic, suppurative. (See 
drawings.) 

J -4 

6 

W 

Leakage. Adhesions incomplete. Peritonitis. 
Omentum suppurative. Obstruction. Duode- 
num and jejunum congested, especially in- 
vaginated wall. ( Cf . drawing.) 
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Fig. 7. — J-2. (See Table II.) Early obstructive changes following jejunostomy. 

Figs. 7, 8, 9, io, 11 and 12.— Diawings illustrating expei iraental jejunostomy with tube and 
supei imposed omentum as catried out in a few selected hospital cases. For convenience, the purse-string 
IS lefened to as “Stannn-Kadcr” or “S-K” and the invagination of the tube as “Witzel” 
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Table III 

Experimental Table Showing Omental Factor and Influence of Gastrojejunostomy upon External 

Jejunostomy* 


Experiment 

Duration 



Number 

in Das. 

Technic 

Findings f 

J -5 

6 

No Omentum 
GE 

W. 

Adhesions firm. Obstruction slight. 
Duodenum and jejunum normal 

J -6 

3 

Omentum 

GE 

S-K 

Leakage. Peritonitis. Adhesions incomplete 

J .7 

5 

Omentum 

GE 

S-k 

Leakage. Peritonitis. Adhesions incomplete 


Table IV 


Experimental Table Showing Results of Peritoneal Coaptation in Jejunostomy 


Experiment 

Duration 
of Experi- 
ment 



Number 

Das. 

Technic 

Findings 

J- 9 

p 

S-K 

' Adhesions firm ; omentum, duodenum, jejunum 
normal. Invaginated jejunum wall con- 
gested. (v. drawing.) 

J. 10 

2 

Witzel 

Adhesions firm; incomplete obstruction; in- 
vaginated jejunum wall necrotic, (v. draw- 
ing.) (Mic.: Necrosis at sutures; jejunum 
congested, superficially necrotic and infil- 
trated) 

J- 11 

2 

Witzel 

Peritonitis and obstruction 

J. 20 

2 

Witzel 
(no tube) 

Gas infection of wound 

J- 21 

19 

Autolytic 

Stitch 

Adhesions firm; stoma clean-cut; 

No inflammation 


* Cf. drawings of J.4 and J.5. 

t Attention is called to microscopical changes observed in duodenal and jejunal loops 
after jejunostomy. These changes, it will be noted, correspond with those already 
reported after simple obstruction by Hartwell, Hoguet, and Beekman (Arch. Int. Med., 
vol. xiii, p. 701, 1914). Superficial cellular necrosis, erosions, and leucytic infiltrations 
predominate in the duodenal loops and, vascular congestion, although present in the 
oral loops, is almost invariably present to some degree in the jejunal loops. This con- 
gestion centres about the jejunal stoma and diminishes caudad but involves the adjacent 
two feet of the intestinal mucosa. Autopsied human specimens indicate more extensive 
involvement in long-standing cases that have gone without careful medical (dietetic) 
supervision. The thromboses and gangrene, described by Van Beuren (Annals of 
Surgery, vol. lxxii, p. 610, 1930) do not apply excepting in respect to the invaginated 
jejunal wall in certain instances after the Witzel technic which shows necrosis from 
terminal vascular occlusion. These findings harmonize with the gross appearance of 
the tissues. 
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and administer the gastroduodenal secretions during the first two post-opera- 
tive days and introduce them with the feedings as the author has done in the 
human cases, but the helpfulness of these digestive juices in the jejunal loop 
is indicated by the tissues of the dog jejunostomized after gastrojejunostomy. 
(See Table III, Experiment J.5.) Blood chemistries were carried out in 
five of the animals before and after operations. Greenwald, who very kindly 
made these determinations, reports a tendency in all of the animals toward 


3 '3> . Post op. 


Duodenum 



Omentum infl 
end abscesse 

Site 

of necrosis 
and perfora- 
tion indicate 
by probe at s 
of jejunostomy 


Exp . J .3 • 

Failure due to acute perfora 
peri tom ti s . 


("deeply congested. 
Invagi nated Jejunal ivall 


l Jejunostomy tube 


Fig. S. J- 3 . (See Table III.) Omentum acutely inflamed. Invagmated jejunal wall 
deeply congested. Adhesions not sufficient to protect peritoneum. 


nitrogen retention similar to that of the duodenally obstructed animals. The 
operative technics have been modified in the successive animals to meet the 
indications disclosed by the respective autopsies. The first four were operated 
by the Witzel method with the exception that omentum was left between the 
stomatized loop and the parietal peritoneum. This method was compared 
with a modified Stamm-Kader technic with interposed omentum and both 
technics were compared without omentum. Finally, the method was evolved 
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which appeared to meet the indications of intraperitoneal leakage and peri- 
tonitis. (See Tables IV and V.) 

It is necessary at this point to digress in order that one may be prepared 
for the difference in the productive inflammation about the jejunostomy tube 
in those instances in which peritoneal surfaces are brought directly in con- 

J-4 J-5 



A. 

. ^ic. 9- — J“4 : (See Table II.) Duodenitis and jejunitis and 
peritonitis following jejunostomy and omental grafting. Mucosal 
changes essentially due to obstruction at tube site. J-5. (Table 
III.) Normal duodenum and jejunum following technic similar to 
J-4, but with gastroenterostomy added. 

tact, and in those in which omentum is left between the visceral and parietal 
Peritoneum. It has been repeatedly found that the adhesions between the 
peritoneal surfaces are more firm and better organized, while those between 
omentum and peritoneum are less firm and at one site about the tube deficient. 
1 his deficiency inevitably allows enteric contamination of the adjacent omen- 
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in jejunostomy as it is commonly used in ileostomy, experimental observa- 
tions seem to indicate that the stoma about the indwelling catheter should be 
carefully peritonealized first before attempting to “tuck” the omentum about 
the suture line . 2 

The accompanying experimental tables and illustrations indicate the pres- 
ence of firm adhesive strands in the “peritoneal coaptation” series and the 
loose, ineffective adhesions in the “omental” series. 

Attention is called to the tendency to the production of acute obstruction 
during the first two post-operative days because of the swelling, oedema of 
the jejunal wall at site of the catheter, and local spasm. It is necessary that 
as small as practicable a catheter should be chosen . 3 As a more effectual pro- 
vision against tissue damage and obstructive symptoms, it is suggested that 
a Levine tube be placed within the stomach and fluid frequently aspirated 


Table V 

Experimental Table Showing Results with Muscle-peritoneal Graft 


Experiment 

Number 

Duration 
in Das. 

Technic 

Findings 

J. 22 

9 

S-K 

Jejunum natural 

J-23 

3 

S-K , 

Adhesions incomplete; peritonitis 

J -24 

6 1 

S-K 

Adhesions firm ; necrosis about tube. ( Cf . draw- 

J. 25 

10 

v Omentum 

W (Tube re- 

ing.) 

Adhesions firm; stoma natural; graft viable 

J 26 


moved) 
jW (c. Inter- 


J- 27 

2 | 

2 \ 

rupted sutures) 

1 Omentum 
! W 

Adhesions firm; invaginated wall congested 

Adhesions firm; invaginated wall congested. 

J- 45 

3 

(Omentum 

S-K 

(v. Drawing and Microphotograph.) 

Adhesions incomplete at upper angle not cov- 


ered by graft where “seepage” occurred. 
Flap viable 


during the first forty-eight hours from the time of reaction from operation, 
and that such fluid be refrigerated until jejunal feeding. It may then be 
brought to the proper temperature, mixed with each feeding, and passed into 
the jejunum. The elaborate preparations of jejunal feedings, as advocated 
by Ivy, are believed unnecessary if the simple precautions of “naturalizing” 
the jejunal ingesta outlined above be carried out. The findings after jejunos- 
tomies combined with gastroenterostomies emphasize the increased toleration 
of the jejunum to predigested nutriment when mixed with secretions from 
the upper reaches of the digestive tract. 

If the Witzel technic is employed, as indicated in the accompanying illus- 
trations, some precautions must be taken to safeguard the integrity of the 
invaginated jejunal wall. The portion invaginated is, of course, antimesen- 
teric and supplied by terminal vessels. Continuous Lembert suturing ligates 
these end-vessels. Interrupted sutures are not sufficient to prevent deep con- 
gestion due to the bending in of this one to two inches of wall. After this 
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operation, it is recommended that the jejunostomy tube be removed daily, 
cleaned, and replaced at once. If the tip of the catheter be promptly placed 
at the entrance of the fistula its re-introduction may be less difficult. This 



J~ *°- . (See Table IV.) Drawing showing ample adhesions (insert) and 
nsmorrhagic lnvaginated jejunal wall. Obstruction and necrosis followed. 


will allow some time for readjustment of the local circulation within the 
invaginated wall, the preservation of which protects both peritoneum and skin 
from leaking intestinal contents. 

The utilization of a modified Stamm-Kader technic would seem to sim- 
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plify the immediate after-cave of the fistulous tract and diminish the dangers 
from necrosis of the invaginated intestinal wall. 

It is believed that two factors to be desired in a good jejunostomy are 
keeping the stomatized loop close to the abdominal wall and keeping the 
omenta “within call” of the jejunostomy site. It is thought that one virtue 



from a suspended rather than a fixed jejunum and from closely applied 
omentum is spontaneous closing of the stoma (as is desired in acute cases). 
1 his has been observed in the author’s few clinical cases. The modification 
to be suggested, whether new or old, has evolved itself from this series of 
observations and seems best to meet the indications thus far. 
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This procedure, as appears in the accompanying drawings, comprises an 
attached muscle-peritoneal flap slit off from the lateral edge of the abdominal 
wound and of sufficient size and shape to adequately cover the line of suture 
in the Witzel or the circumference of the tube in the Stamm-Kader method. 



p,c - J “• (See Table V.) Specimen showing; normal findings following 

above technic. 

This flap is sutured with interrupted Lembert sutures to the jejunal wall. 
0\ er this transplant is laid the edge of the great omentum. The wound is 
thereafter closed in layers with interrupted sutures about the tube. The loop 
remains suspended by the wound flap. The flap is nourished through its 

566 





7 DAS. Post, op 




568 


Fig. 18. — J-27. (See Table V.) Microphotograph to show the hemorrhagic and cedematous wall of the invaginated portion of the jejunum. 

Fig. — ;J “4 1 • (No, 1.) Drawing of experimental jejunojejunostomy in which the loop is left incarcerated within the abdominal wound. Although 
tins principle is safe practice in conolic surgery, it appears hazardous in those cases in which the jejunum is used. Note acutely inflamed jejunal loop and 
sharply demarcated necrotic space containing characteristic red fluid (as in pancreatic digestion). It is considered safest to divide loop and leave ends at angles 
of wound as in Case J. J. M. 
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attached base and through the new vascular connections from the under- 
lying serosa and overlying omentum. The intraperitoneal adhesions protect 
the body cavity from peritonitis and the omentum, besides protecting the 
stomatized loop from harmful adhesions, facilitates spontaneous closure of 
the ostomy. All considered, this technic varies so little from the one in 


J 41 



time to suggest it. 

Conclusions. — (i) Intestinal obstruction and peritonitis are considered 
essential causes of failure in a fair proportion of sudden deaths not attribut- 
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Fig. 23 — S. S. (Figs. 4 and s) Aboial jejunal end left to serve as a jej unostomy ivhile the oial 
end lemains within the abdomen dnected caudad and away fiom the pentoueum. 



Fig 24 — S. C Diawing to illustrate an advanced caicinoma case upon! whom a posterior 
gastrojejunostomy had been performed for malignancy at the pylorus. Extensions of giowth into 
*4 m ? . a ?* ltIum necessitated further relief. Jcj uno j ej unostomy, lateral, antiperistaltic, with one 
end of jejunum in the peritoneal plane and the other reserved for jejunostomy, was attempted. 
Note omentum about anastomosis. 
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Fig. 25. — S. C. (Fig. 2.) Note ends of purse-string suture left out upon skin to 
facilitate reopening of stump if inflammation or obstruction occur. 
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open ends made it possible to divide the feedings between them. 



JEJUNOSTOMY 

able to systemic disease or new growth occurring within the first few days 
after jejunostomy. 

(2) Symptoms and findings similar to those in acute high intestinal 
obstruction observed after jejunostomy are relieved by administering gastro- 
duodenal secretions with the jejunal feedings. 

(3) The present method of Witzel jejunostomy with peritoneal fixation 
appears safer than a similar one with interposed omentum. 

(4) The Stamm-Ivader or inversion technic appears to present less dan- 
gers from obstruction, necrosis, and perforation than the Witzel or invagina- 
tion method. 

(5) A method is recommended of utilizing a muscle-peritoneal graft 
which seals in the suture line, suspends the jejunal loop, provides for omental 
protection, and which is believed to favor spontaneous closure of the ostomy. 

(6) It is suggested that jejunostomy with an indwelling catheter be 
reserved for those emergency cases in which jejunostomy is required for a 
few days only and that during this interval gastroduodenal secretions be col- 
lected and administered with the jejunal feedings. 

One of the greatest concerns in the after-care of the jejunostomy patient 
is the catheter. There is fear of the tube coming out and fear of difficulty 
in replacing the tube. It has frequently been necessary to take these sick 
patients to the operating-room to re-introduce the tube, a procedure although 
minor, operatively, has repeatedly proved fatal to the patient. It is therefore 
recommended that the catheter technic described above be reserved for the 
acute emergencies, especially the occasional inflammatory case requiring 
jejunostomy but for a few days and that jejunostomy without the tube be 
carried out in those individuals having an expectancy of weeks to months. 

Obviously jejunojejunostomy may be performed expeditiously and with 
little peritoneal traumata. By this procedure a continuity of the duodeno- 
jejunal tract is assured. Many variations in the methods of anastomosis 
have been advocated but the simplest and safest method seems to be the 
anastomosis of the adjacent walls of a jejunal loop pulled out as in the 
Mikulicz operation and protected by omentum. This technic appears below. 

What to do with the jejunal loop has been the subject of experimentation 
and clinical observation. Experimentally, it is obvious that the jejunal loop 
cannot be treated as can a loop of colon. The loop has been left within the 
wound attached to the skin or has been brought out upon the skin. Such 
incarcerated loops may become deeply congested, allow the passage of diges- 
tive secretions through their walls, and cause necrosis within the wound. 
(See accompanying drawing, J.41, Numbers 1 and 2.) The jejunal loop may 
be divided and one or both ends left on the surface of the skin to one side or 
other of the wound as illustrated in the following clinical cases. (See draw- 
ings S.S., 1-5, S.C., 1-3, and 1-7.) Of these methods of disposing 

of the divided ends of the jejunum the third with both ends upon the skin 
has given the best results. It provides two stomata for feeding which is 
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fortunate when one becomes spastic from too much irritation. (J.J.M., 
Fig. 6.) It is believed that distension of the upper abdomen remains less. 
Furthermore, there is no possibility of contamination of the peritoneum or 
wound with secretions or with infectious material from the lumen of 
the bowel. 

The improvement in the jejunitis observed in the few clinical cases in the 
Bellevue series is striking. The wearing of the catheter for a long period 
after jejunostomy must constitute a very important factor in such inflamma- 
tion. This condition may be further relieved by extreme gentleness and 
cleanliness in the technic of feeding and by regularly introducing in small 
amounts at first properly heated peptonized food together' with mucus, vita- 
mins, and such enzymes and medications as may appear indicated. An 
attempt has been made to work up to a balanced diet and, in appropriate 
cases, to supply enough proteins to utilize the pancreatic secretion. Heyd 4 
recommends a diet in the proportioxr of ioo grams of protein, 185 of fat, and 
500 of carbohydrate. Whipple 5 feels there are advantages in sterilizing the 
fluid used in feeding jejunostomy cases. Liver, cod-liver oil, and ferric 
ammonium citrate, as advised by Wyckoff and Connery, 0 have been admin- 
istered to relieve the secondary anaemias. It has been gratifying to note the 
increased comfort of these unfortunate patients and a revelation to find 
natural jejuna in the few cases observed after two or more months of this 
simple care. There is an occasional gain in weight and the patient may be 
up and about, either assisting in or attending to his feedings himself. 

In conclusion, it is recommended that a permanent method of jejunostomy 
by which is meant jejunojejunostomy combined with the leaving of the 
divided ends outside of the wound and the entire doing away with the wear- 
ing of a catheter be utilized in inoperable cases requiring jejunostomy over 
protracted periods. 

Note. — The author gratefully acknowledges the cooperation of Dr. G. D. Stewart, 
Dr. A. M. Wright, and his associates on the Third Division at Bellevue Hospital; Dr. I. 
Graef for assistance with the pathological material ; Dr. Co-Tui, Dr. S. Nussbaum, 
Miss M. Lorenc, and the Experimental Staff at the University and Bellevue Hospital 
Medical College for valuable assistance in the experimental surgery and drawings. 
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AVERTIN ANAESTHESIA 

A STUDY OF 431 CASES COMPARED WITH 431 SIMILAR CASES OPERATED ON 

UNDER OTHER TYPES OF ANAESTHESIA, AT THE BROOKLYN HOSPITAL 

By William II. Field, M.D., and Lewis S. Pilcher, 2nd, M.D. 

of Brooklyn, X.Y. 

Avertin' anaesthesia was first used at the Brooklyn Hospital in October, 
1930. During the next eighteen months it was used chiefly as a basal 
anaesthetic with increasing frequency. The majority of the staff, however, 
were never completely satisfied with the results attained. Only a few used 
avertin routinely for their ordinary surgical work. The level of anaesthesia 
produced often seemed very variable. In many instances peculiar, sometimes 
very disturbing post-operative reactions occurred. Finally in one week three 
patients who had had avertin died within forty-eight hours after operation, 
under rather peculiar circumstances, which it was feared might have some 
relation to the anaesthetic used. There was a growing feeling that avertin 
might not, after all, be the ideal, safe anaesthetic that it was supposed to be. 
Because of this feeling it was decided to make a careful statistical study of 
all the cases in which avertin had been used in the Brooklyn Hospital, and 
to compare this with a similar study of a control group of cases in the same 
hospital in which the ordinary routine anaesthetics — chiefly ether, gas-oxygen, 
or novocaine — were used. The control group was collected by listing in 
detail the types of operations done under avertin and selecting from the 
recent files of the hospital cases in which as nearly as possible exactly similar 
operations were done under other anaesthetics. A condensed, comparative 
list of the operations in the two groups of cases studied is given in Table I. 
d he results of the comparative statistical studies of these two groups of 
cases form the basis of this report. 

During the eighteen-month period included in this study avertin was used 
in 431 operations, or, roughly, 19 per cent, of all the operations performed 
at the hospital during this time, exclusive of operations in the Ear, Nose and 
1 hroat service. The type of operation in which avertin was used varied from 
complicated major operations to such minor procedures as excision of ingrown 
toe-nails, or circumcisions. About three-quarters of the operations were 
major operations. The group included patients of all ages from five to eighty- 
three years. 

Properties of “ Avertin Fluid .” — The preparation of avertin which was 
used was Avertin Fluid.” (Winthrop.) This is a solution of tri-brom- 
ethyl-alcohol (avertin) and amylene hydrate in the proportion of 1 gram 
of aveitin and cubic centimetre of amylene hydrate to 1 cubic centimetre 
of solution. The avertin is the most potent part of the solution. The amylene 
h)drate is said to increase the solubility and rapidity of absorption of the 
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Table I 


Comparative List of Operations 


Operations 

Cystotomy 

Prostatectomy 

Thyroidectomy (carcinoma) 

Sub-total Thyroidectomy (adenoma) 

Sub-total Thyroidectomy (Graves) 

Lobectomy, Thyroid (adenoma) 

Thyroidectomy, two-stage (Graves) 

Cholecystectomy 

Cholecystectomy and Gastroenterostomy . . 

Cholecystotomy 

Posterior Gastroenterostomy 

Gastrotomy 

Nephrectomy 

Hemi-nephrectomy 

Pyelotomy 

Pyelotomy and Nephrotomy 

Ureterotomy 

Radical Mastectomy 

Simple Mastectomy 

Excision Breast Tumor 

Excision carcinoma axilla 

Dilatation and curettage 

Cassarean section 

Vaginal repair and insertion of Radium 

Vaginal repair 

Vaginal repair and Laparotomy 

Suspension of uterus 

Excision ovarian cyst 

Salpingectomy 

Salpingectomy and Appendicectomy 

Supra-vaginal Hysterectomy 

Hysterotomy 

Thoracotomy with rib resection 

Laminectomy 

Inguinal hernia repair 

Repair of inguinal hernia and hydrocele 

Repair of strangulated inguinal hernia 

Repair of femoral hernia 

Repair of ventral hernia 

Repair of strangulated ventral hernia 

Appendicectomy 

Appendicectomy with drainage 

Mid-thigh amputation 

Other operations (fifty-four different types) 


Avertin 

Group 

9 

7 

1 
6 

21 

6 

2 

9 

2 

2 

4 

I 

6 

I 

II 

1 

5 

5 

7 

6 

2 
15 

13 

14 
33 
ii 

6 

8 

4 
3 

48 

5 

i4 

3 

22 

4 
2 
2 
I 
I 

22 

7 

3 

74 


Control 

Group 

9 

7 

1 
6 

21 

6 

2 

9 

2 

2 

4 

i 

7 

ii 

1 

5 

5 

7 

6 

2 
15 

13 

14 
33 
II 

6 

8 

4 
3 

48 

5 

14 

3 

22 

4 


1 

1 

22 

7 

3 

74 


avertin, but it must also exert a moderate hypnotic effect of its own, since 
the usual dosage of the solution contains 2 to 4 cubic centimetres of amylene 
of which the United States Pharmacopoeia hypnotic dose is 3 to 5 cubic 
centimetres. The action of amylene is similar to that of paraldehyde but 
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two to three times as strong. “Avertin Fluid” is said to be rapidly absorbed 
from the rectum, about 80 per cent, in the first twenty minutes and 95 per 
cent, in the first two hours. During anaesthesia, concentration of avertin in 
the blood has been found to be around 6 to 9 milligrams per 100 cubic centi- 
metres. Figures for the concentration of amylene hydrate have apparently 
not been published. After absorption through the blood the avertin is sup- 
posed to be rapidly detoxified by the liver; in Eicholtz’s experiments this 
occurred at a rate faster than ether was exhaled. After detoxification, 
Parsons, Straub, and others have found that at least 98 per cent, is excreted 
by the kidneys, in combination with glycuronic acid, 70 to 80 per cent, within 
forty-eight hours, 90 to 95 per cent, within seven days. 1 ’ 2 - 4 • 7 

Method of Administration , — The system that was followed in administer- 
ing the avertin anaesthesia was briefly as follows. An enema was given 
twelve hours before operation. On the supposition that supplementary anaes- 
thesia might be needed the usual pre-ether orders of fluids until eight hours 
before operation, then nothing by mouth, were usually followed. In almost 
all cases except thyrotoxic patients (who were usually kept unaware of the 
impending operation), a pre-operative hypodermic of morphine and atropine 
was given shortly before the avertin — ideally^ twenty minutes before. In 
thyrotoxic patients a hypodermic of atropine alone was given shortly after 
the avertin. In the group of 431 cases 348 received morphine pre-operatfvely, 
usually with atropine, and forty-five received atropine alone. Others had 
pantopon, codeine, opium, or luminal. Only twenty-five had no pre-operative 
medication. Avertin with morphine seemed to produce a smoother basal 
anaesthesia than avertin alone, without excessive respiratory depression. The 
combination of pantopon with avertin, as used in six cases, seemed to depress 
respirations to an undesirable degree. 

The avertin solution for each case was freshly prepared in the operating 
room from a concentrated stock solution, under the supervision of the anaes- 
thesia department, with special attention to the proper temperature and to 
testing with Congo red for possible acid decomposition. The mixed solution 
was then quickly taken to the ward and injected slowly through a rectal 
catheter, the solution being re-tested for temperature and acid if there was 
any delay in preparing the patient. 

After the avertin was given it was believed best to wait twenty minutes 
before attempting to start the operation. However, only 18 per cent, of the 
operations were actually started at the theoretically ideal time although over 
98 per cent, of the patients were asleep within the twenty-minute interval. 
1 wo per cent, were started sooner than twenty minutes after, 47 per cent, 
between thirty and forty minutes after, 25 per cent, between forty and fifty 

minutes after, and 8 per cent, later than fifty minutes after the avertin 
was given. 

This brings out one of the difficulties attached to the use of a fixed 
anaesthetic like avertin in a busy operating schedule. If the anaesthetist waits 
to mix and give the avertin (which must be prepared freshly in each case), 
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until after the operator has finished the preceding operation, the operator 
must wait thirty minutes or more before the patient is ready. If, on the 
other hand, the anaesthetist gives the avertin before the preceding operation 
is finished completely — which was necessary in a majority of the operations 
in this group — the operator may be delayed or interrupted, postponing 
the start of the operation beyond the ideal twenty-minute interval following 
the injection of the avertin. This delay is not of such importance, however, 
if avertin is used for basal anaesthesia only, as it was in most of these cases. 

Dosage . — The dosage of avertin which was used varied considerably with 
the individual patient or operator, ranging from 60 to ioo milligrams per kilo. 
Two hundred eighty-three received the top dose of ioo milligrams; 120, 80 
milligrams ; thirteen, 90 milligrams ; eleven, 60 milligrams ; and two, 70 milli- 
grams. In general, the lowest doses (60 to 70 milligrams) usually produced 
sleep without anaesthesia ; the 80- to 90-milligram doses, deep sleep with a 
moderate degree of surgical anaesthesia in some cases ; and the 100-milligram 
dose deep sleep with complete surgical anaesthesia in a few cases only, but 
with moderate anaesthesia in most of the cases. The size of the dosage also 
had a considerable effect on the rapidity of induction. With a 100-milligram 
dose, 81 per cent, of the patients were asleep within ten minutes and all but 
two of the remainder within twenty minutes, while with 80 milligrams only 
54 per cent, were asleep within ten minutes and all but three of tbe rest asleep 
within twenty minutes. The duration of sleep showed a similar but less 
marked relation to the dosage. (Table III.) As mentioned above, however, 
the level of anaesthesia even with the same dose per kilo varied greatly with 
different patients. 

Supplementary Anaesthesia . ■ — Supplementary anaesthesia was needed in all 
but fifty-two of the 431 cases, since avertin was used chiefty as a basal anaes- 
thetic to initiate and maintain unconsciousness without producing complete 
pain anaesthesia or muscular relaxation. Gas-oxygen was added in 205, gas- 
oxygen and ether sequence in 152, and novocaine local infiltration in 22. 
More supplementary anaesthesia was needed with the smaller than with the 
larger doses of avertin. The figures for the 431 cases show that with a 100- 
milligram dose, 16 per cent, required no supplementary anaesthesia, 49 P er 
cent, were carried on gas-oxygen, and only 30 per cent, required ether, while 
with the 80-milligram dose only 7 per cent, required no supplementary anaes- 
thesia, 41 per cent, were carried on gas-oxygen, and 47 per cent, required 
ether. In the remaining cases the avertin was supplemented by local 
anaesthesia. 

On theoretical grounds it would seem that the ideal supplementary anaes- 
thetic for avertin should be novocaine local infiltration. In many of the cases 
included in this study, however, it was found that although avertin when 
combined with local anaesthesia produced insensibility to pain and often 
amnesia, voluntary movements, and in many cases speech, were not always 
abolished and the patient would occasionally move or talk at an extremely 
inconvenient moment. In such instances the patient would not respond to 
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orders or requests as he would under ordinary local or spinal anesthesia. A 
few experiences with patients who insisted on talking while the operator was 
attempting to reduce a hernia or who tried to put their hands in the wound 
showed that avertin and local anesthesia were not always as ideal a combina- 
tion as might be thought. 

In order to determine what type of supplementary anesthesia was 
usually needed to obtain satisfactory anesthesia for different types of opera- 
tion, a special study was made of the kind of anesthesia used for the more 
common operations with and without avertin. The results of this study are 
shown in Table II. The figures in this table show that with avertin a great 
number of major operations were done without the use of ether, which previ- 
ousty required full ether anaesthesia. Over 50 per cent, of the major opera- 
tions in this group were done satisfactorily under the combination of gas- 
oxygen and avertin. In the control group, less than 6 per cent, of the major 
operations could be done under gas-oxygen without ether. On the other 
hand, there were a few operations such as cystotomies and rib-resections 
which were previously done chiefly under local anaesthesia with no inhalation 
anesthesia, which required supplementary inhalation anesthesia when avertin 
was used. All of the cystotomies and all but five of the fourteen rib-resec- 
tions in the control group xvere done with local anesthesia. When avertin 
was used instead of local it was found necessary to resort to supplementary 


Table II 

Type of Supplementary Anccsthesia Used for Different Types of Operations 


Operation Avertin Group Control Group 

Ether G.O. Local None Ether G.O. Local Other 

Cystotomy (9) 5202 0090 

Prostatectomy (7) 3 3 o 1 4030 

Thyroidectomy (38) 7 29 o 2 26 12 o o 

Cholecystectomy (xi ) 7 3 1 o 11 o o o 

Cholecystotomy (2) o 1 1 0 2 o o o 

Gastroenterostomy (4) 2 2 o o 3 o o x 

Gastrotomy (1) 1000 I o o o 

Pyelotomv (12) 290 x 12 o o o 

Nephrectomy (7) 1600 7000 

Ureterotomy (5) 0500 5000 

Breast operation (20) 3 13 1 3 18 2 o o 

D. andC. (15) 1905 15 o o o 

Vaginal repair (47) 10 27 o 10 46 o o 1 

Vag. and Lap. (u) 7 2 x 1 11 o o o 

Suspension uterus (6) 2400 5001 

Salpingectomy, etc. (15)... 920 4 15000 

Hysterectomy (48) 35 10 1 2 46 o o 

Hysterotomy (5) 1202 3020 

Repair hernia (35) 10 14 10 j 25 o 11 1 

Rib-resection ( 1 4I T TT T T 

, 1 11 1 1 1 4 9 o 

Appendicectomy (29) 18 10 1 n 27 „ n 


(341) 125 164 17 35 ogj jg g 

581 



FIELD AND PILCHER, 2nd 

inhalation anaesthesia in seven of the nine cystotomies and twelve of the 
fourteen rib-resections. 

Post-operative Course after Avertin . — One of the chief advantages 
argued for avertin has been that the post-operative course is unusually smooth 
and comfortable for the patient, due chiefly to three factors: (i) The pro- 
longed sedative effect of the bromide-containing avertin, which produces 
stupor and drowsiness for several hours after operation and amnesia for a 
considerable part of the same period ; (2) absence or diminution of the usual 
disturbing post-anaesthetic vomiting; (3) decrease of post-operative respira- 
tory complications. In this group of cases the following effects in relation 
to these three factors were noted. 

(1) Post-operative Sedative Effect . — With the ordinary forms of anaes- 
thesia, as used in the control group of cases — gas-oxygen or gas-oxygen and 
ether — the patients usually awoke within a short time after the anaesthesia 
was stopped, passing through a fairly short excitement stage. When avertin 
was used as a basal anaesthetic, this awakening stage was much delayed and 
the short excitement period was replaced by a much longer period of inter- 
mittent restlessness of varying degree. The length of unconsciousness follow- 
ing avertin varied somewhat with the dosage but not as much as might be ex- 
pected. None of the patients were awake within less than one hour. A few 
slept for six to eight hours or longer. (Table III.) The average duration 
of deep sleep with the 80 to 100 milligrams per kilo doses was two to five 
hours, which was followed by a period of drowsiness for four to twelve 
hours longer, interrupted in many cases by periods of restlessness often re- 
quiring morphine or a similar sedative. During this period of drowsiness 
and restlessness anaesthesia did not persist, so that morphine was often neces- 
sary also to control post-operative pain. Of the avertin cases post-operative 
restlessness was marked enough to be mentioned in 38 per cent, of the cases 
and was very marked in 14 per cent. Three hundred twenty-eight of the 
patients or 76 per cent, required post-operative morphine or a similar sedative 
to control restlessness or pain within the first twelve hours after operation. 
In the control cases restlessness was mentioned in only 21 per cent, and very 
marked restlessness in only 8 per cent. Three hundred four or 70 per cent. 


Table III 


Duration of Steep after Avertin 


Time of Awakening after 
Avertin Given 

less than 1 hr 

t to 1 If hrs 

1 Yz to 2 hrs 

2 to 3 hrs 

3 to 4 hrs 

4 to 5 hrs 

5 to 6 hrs 

6 to 7 hrs 

over 7 hrs 


too Milligrams 
per Kilo 


^ f V 

•■•) /o 
7 % 

38 % 
32 % 

15 % 

1 



80 Milligrams 
per Kilo 
o 

3 % 

15 % 

41 % 

25 % 

12 % 

2 % 
i-5% 
-5% 
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required morphine or similar sedative within the first twelve hours after 
operation. 

This longer duration of unconsciousness and irregular as well as increased 
restlessness after avertin meant that it was necessary to give avertin patients 
special post-operative care for a much longer period than with other anaes- 
thetics. The patient was undoubtedly much more comfortable — especially 
since the events of the first few hours after operation were usually entirely 
forgotten— but the nursing problem of the hospital was greatly increased. 
The patients appeared just as irresponsible during the prolonged drowsy, rest- 
less period of awakening from avertin as during the shorter excitement stage 
following ether. 

(2) Post-operative Vomiting. — Post-operative vomiting was mentioned in 
the nurses notes in 242 or 56 per cent, of the control group of cases. Of 
these, 39 per cent, had only slight vomiting, and 61 per cent, moderate or 
marked vomiting. In the avertin group similar mention of vomiting was 
found in 181, or 42 per cent, of the cases (14 per cent, less than in the 
control group) and the severity of vomiting was also less, only 46 per cent, 
instead of 61 per cent, having moderate or marked vomiting. As shown in 
Table IV this decrease appeared to be due in large part to the decreased 
use of ether, first by using smaller amounts of ether when ether was needed 
to supplement the avertin, and secondly by substituting gas-oxygen for ether 
in a large number of cases (the incidence of vomiting following the gas-oxy- 
gen and avertin combination being much less than that after either gas-oxygen 
or ether alone). Since vomiting following gas-oxygen alone is usually im- 
mediately after operation and of short duration, the comparative absence of 
vomiting after the gas-oxygen-avertin combination may probably be explained 
as due to suppression of the nausea reflex by the avertin during the immedi- 
ate post-operative period. 


Table IV 

Incidence of Post-operative Vomiting 

Avertin 

Group 

Total number, vomiting jgj 

Total per cent, vomiting 42 % 


53 % 

47 % 


Control 

Group 

242 

56 % 


60% 


67 % 

19 % 


39 % 

61% 

34 % 

66 % 


Slight vomiting 

Marked or moderate vomiting 46 % 

Of cases having ether, vomiting =55% 

Slight vomiting 

Marked or moderate vomiting 

Of cases having gas-oxygen, vomiting 39% 

Of cases having no inhalation anaesthesia, vomiting 20% 

The incidence of post-operative vomiting also varied somewhat with the 
type of operation performed. In operations such as append icectomy, 
cholecystectomy, hysterectomy and thyroidectomy, where factors other than 
the anaesthesia presumably play a prominent part in the production of vomit- 
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ing, the incidence was practically the same in both avertin and control cases. 
But in other operations as in vaginal, breast, hernia or orthopaedic cases, 
where there would presumably be little except the anaesthetic to cause vomit- 
ing, the incidence was much higher in the control cases than in the avertin 
cases. This difference was especially marked in the orthopaedic operations, 
vomiting occurring in ten cases in the ether group and in only one of the 
avertin cases. 

(3) Post-operative Respiratory Complications . — In studying post-opera- 
tive respiratory complaints a list was made of all cases in which cough or 
other respiratory symptoms were mentioned in the nurses or doctors notes 
within three days after operation. These cases were then studied in detail as 
regards pre-operative cardio-respiratory symptoms, type of anaesthetic used, 
type of operation performed, and severity and duration of post-operative 
symptoms. 

Post-operative respiratory complications were found to have occurred in 
a considerably larger number of cases in the avertin group — in eighty-six cases 
or 20 per cent., as against seventy-one cases or 16 per cent, of the control 
group. There were, however, a great many more pre-operative cardiac and 
respiratory complications in the avertin group, since avertin was quite fre- 
quently used as a basal anaesthetic in the presence of cardiac or respiratory 
pathology with the idea of reducing the amount of inhalation anaesthesia, 
especially ether, used. Excluding all these cases with pre-operative cardiac 
or respiratory complications, the incidence of post-operative respiratory 
troubles in the remaining cases was much higher in the control group in the 
ratio of 30 to 21. The incidence of the more serious post-operative respiratory 
complications — acute bronchitis and bronchopneumonia — was also much 
higher in the control group, in a ratio of 16 to 8. 

The thirty control cases and the twenty-one avertin cases which had no 
local cardio-respiratory complications before operation were studied in more 
detail. Of the thirty control cases twenty-nine (97 per cent.) had had ether 
anaesthesia, although ether was used in only 82 per cent, of the control group 
of 431 cases as a whole. Of the twenty-nine cases which had ether, thirteen 
had serious respiratory complaints — seven pneumonia, and six bronchitis. Of 
the twenty-one avertin cases eleven had had supplementary ether, seven gas- 
oxygen and three avertin alone. Two of the eleven ether cases had pneu- 
monia. The others had minor respiratory complaints. 

In the cases which had cardiac or respiratory complications before opera- 
tion there was no difference in the gross incidence of post-operative respira- 
tor}’ complaints when avertin was used. In the avertin and the control group 
of cases almost exactly the same proportion — one-third — of the cases in each 
group with pre-operative cardio-respiratory complications bad respiratory 
symptoms post-operatively. However, in studying the cases individually, it 
is evident that avertin was used to apparent advantage in several cases with 
chronic bronchitis, asthma and pulmonary tuberculosis, except in the eases 
for which ether was also used. Only five of seventeen cases with chronic 
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bronchitis which received avertin without ether were made worse by operation 
as against two of three ether cases in the control group and two of three 
avertin-ether cases. Four control cases with chronic bronchitis which had 
local anesthesia were not worse after operation. None of the sixteen avertin 
cases with pulmonary tuberculosis appeared to be aggravated following 
anesthesia, while one case in the control group which had a full ether anethe- 
sia had a very severe reactivation of his pulmonary tuberculosis. 

These findings suggest that in some cases which were given avertin basal 
anesthesia, the susceptibility to post-operative respiratory complications was 
reduced. Although these cases are too few in number to permit drawing any 
definite conclusion from them, it would seem that this reduction, as the reduc- 
tion in post-operative vomiting, might be largely attributed to the decreased 
use of ether. 

Avertin was used to less advantage in severe cardiacs. Two patients with 
a severe degree of cardiac disease became much worse after the avertin was 
given, before any operative procedure was started ; and of all the cardiacs 
in both groups one-third of the avertin group and only one-fourth of the 
control group were made temporarily worse following operation. 

Avertin was also used to less advantage in empyjemas. Of the fourteen 
empysema cases in each group, eleven of the avertin cases required gas-oxygen 
and one ether, while gas-oxygen was required only four times and ether once 
in the control cases, the remaining nine cases being done satisfactorily under 
local anaesthesia. 

Post-operative Pneumonia and Bronchitis . — As mentioned before, the in- 
cidence of post-operative bronchopneumonia and acute bronchitis was con- 
siderably lower in the avertin group — in fact just half that of the control 
cases — as follows: 

Control group 

Bronchitis 7 

Bronchopneumonia 9 Total 16 

Avertin group 

Bronchitis 1 

Bronchopneumonia 7 Total 8 

Tn the control group six of the seven bronchitis cases and seven of the 
nine pneumonias were not preceded by any pre-operative cardiac or respira- 
tory complaints. Of the other two pneumonias, one had partially decom- 
pensated rheumatic heart disease pre-operatively, the other acute pharyngitis 
complicating toxaemia of pregnancy. All these cases received full ether 
anesthesia for a more or less prolonged period. The other case of bronchitis 
followed a second-stage prostatectomy under local anaesthesia, in an old 
man of eighty-four years with marked arteriosclerosis and hypertension, and 
was evidently a purely hypostatic condition. In all except one, of the pneu- 
monia and bronchitis cases in the control group, therefore, the suspicion rests 
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ver>' strongly on the prolonged ether anaesthesia as being the critical causative 
factor. 

Of the seven avertin cases which developed post-operative pneumonia, 
five had ether for longer than thirty minutes. Three of these had no pre- 
operative cardio-respiratory complaints and the other two were cardiacs of 
moderate degree, one of whom expelled most of the avertin and had practic- 
ally a full ether anaesthesia. In the majority of these cases also, suspicion is 
directed toward the ether anaesthesia as the critical etiological agent. The 
other two cases of pneumonia in the avertin group were rather mild. One 
developed in a twenty-six-year-old man, with bronchiectasis and chronic 
asthma, who had an inguinal hernia repaired under avertin and local. The 
second developed in a woman of seventy-five years with marked arteriosclero- 
sis, who had a simple mastectomy under avertin and gas-oxygen. The one 
case of bronchitis followed a cholecystectomy under avertin and gas-oxygen 
in a woman of fifty-two who had an acute upper respiratory infection at the 
time of operation. 

Avertin and Kidney Function. — Avertin was used in twenty-four cases on 
which kidney operations were performed, i.e., twelve pyelotomies, seven ne- 
phrectomies, and five ureterotomies. Because avertin is excreted almost solely 
by the kidneys, it was thought of interest to study the effect of avertin on kid- 
ney function in these cases. Of the thirty-four, cases in both groups in which 
satisfactory data was available, half showed some impairment of kidney 
function before operation, the other half showed normal function. The pro- 
portion of cases showing normal and impaired function pre-operatively Avas 
practically the same in the avertin and in the control group. Accurate figures 
for kidney function immediately after operation Avere not aA r ailable, but a 
fairly good idea of gross kidney function could be obtained from the figures 
on intake and output. The average pre-operative and post-operative urinary 
output for the control and the aA 7 ertin groups was almost exactly the same. 
1 he average output for the first twenty-four hours after operation Avas in 
both groups approximately 33 per cent, of the output for the tAventy-four 
hours immediately preceding the operation. The average fluid intake Avas also 
almost exactly the same in both groups for the first twenty-four hours post- 
operative. 

Judged on the basis of urinary output for a given fluid intake, therefore, 
following similar kidney operations, the post-operath-e depression of kidney 
function Avas no greater after avertin than after ether anaesthesia ; and, as 
far as could be determined clinically', there was no other evidence of injurious 
renal effect when avertin was used for kidney 7 operations. HoAvever, the 
marked depression of urinary output Avhich occurred folloAving kidney opera- 
tions, sometimes lasting forty-eight hours or longer (Table Y) meant that 
tbe excretion of aA’ertin must in these cases have been proportionately 7 delayed. 
For this reason, until it is known definitely 7 that the avertin product Avhich is 
retained in tbe body 7 is harmless, it would seem wiser not to use aA’ertin for 
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cases with impaired kidney function or for kidney operations where the 
kidney function is likely to be depressed for several days after operation. • 


Table V 


Kidney Function after Kidney Operations 


Normal function pre-operative 

Impaired function pre-operative 

Average output twenty-four hours pre-operative . . 

Pyelotomies 

Ureterotomies 

Nephrectomies 

Average output twenty-four hours post-operative . 

Pyelotomies 

Ureterotomies 

Nephrectomies 

Percentage post-operative of pre-operative output 

Pyelotomies 

Ureterotomies 

Nephrectomies 

Average intake twenty-four hours post-operative. 

Pyelotomies v 

Ureterotomies 

Nephrectomies 


Avertin 

Control 

Group 

Group 

54% 

46% 

46% 

54% 

57 oz. 

50 oz. 

47 “ 

54 “ 

6 1 “ 

53 “ 

65 “ 

37 “ 

IQ OZ. 

i6}4 oz. 

20 “ 

21 “ 

14 “ 

it “ 

2 I “ 

12 “ 

33% 

33% 

42% 

40% 

23% 

21 % 

33% 

33% 

44 oz. 

43 K oz. 

45K “ 

45 “ 

52 “ 

46 “ 

35 “ 

38 “ 


Avertin and Thyroid 0 p orations . — There was one type of operation for 
which avertin was considered to be in many ways ideal — namely, thyroid 
operations. With avertin the pre-anaesthetic excitement and apprehension 
could be eliminated entirely in most cases and when desired the patient could 
usually be kept unaware of the time or day of operation, since the pre-opera- 
tive routine procedure used was almost identical with the procedure followed 
before basal metabolism. No local preparation was done and no hypodermic 
given until after the avertin had been administered. In addition the use of 
ether in thyroid cases was very markedly decreased, ether being used in only 
seven of the avertin group as against twenty-six of the control group. In all 
except two of the remainder of the avertin-thyroid cases supplementary gas- 
oxygen was used, usually without attempting to start the operation under 
avertin alone. 

Jt was felt that the prolonged sedative effect of avertin might also be of 
benefit in these thyroid cases, but this was not found to be especially true. 
In the avertin group, all of which had received thorough pre-operative prep- 
aration, a few rather severe post-operative thyroid reactions were encountered 
which it was felt were more pronounced than might ordinarily be expected. 
In line with the theory that bromine might displace, or at least conflict with, 
the action of iodine in the body, it was suggested that the unexcreted bromine 
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of the avertin might be diminishing the beneficial effect of the Lugol’s solution 
given before and after operation, or in some other way be having a disad- 
vantageous effect on the thyroid-iodine relation. With this in mind a detailed 
study was made of the temperature reactions during the first five days after 
operation in all the thyroid cases which received avertin and in a carefully 
selected control group of thyroid cases. (Table VI.) The number of cases 
which averaged practically normal temperatures post-operatively— daily aver- 
age under ioo°— was the same in both groups, only nine each. In the re- 
maining cases there appeared to be little difference in the degree of tempera- 
ture reaction between the avertin and control cases. There were a few more 
severe reactions in the avertin group but hardly enough to be significant. The 
slight difference might quite readily he due to other factors. Taking every- 
thing into consideration, therefore, there did not seem to be any real evidence 
that post-operative thyroid reactions were increased in number or degree 
following avertin, or on the other hand that avertin had any especial bene- 
ficial post-operative effect in thyroid cases. 


Table VI 

Temperature Reaction after Thyroidectomies 


Average daily temperature under 100° 
ist day post-operative 


Average daily temperature ioo° to ior 


Average daily temperature 10T to 103° 


Average daily temperature over 103° 
1st day post-operative 


Avertin 

Control 

Group 

Group 

. 19 

17 

12 

12 

16 

24 

- 29 

3 ° 

10 

14 

12 

10 

• 15 

6 

2 

5 

5 

4 

6 

12 

1 

5 

0 

0 

0 

2 

4 

0 

0 

0 

9 

9 

• 14 

17 

0 

1 

. 28 

23 

6 

5 

4 

2 
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Aver tin Headache and Other Post-operative Complications.— Several 
patients who had had avertin anaesthesia complained a few hours aftei opeia- 
tion of a severe headache lasting twenty-four to seventy-two hours. This 
headache in many instances seemed much more distressing and persistent 
than the usual type of post-operative headaches. On checking through the 
nurses notes mention of headache within the first thirty-six hours after opera- 
tion was found almost twice as frequently in the avertin group of cases (i 6 
per cent.) as in the control group (9 per cent.). In the cases in which this 
severe headache occurred without other evident cause it seemed probable 
that it was a toxic after-effect of the avertin (tri-brom-ethy 1-alcohol) possibly 
similar to the well-known hangover headache from ordinary ethyl-alcohol. 

Other post-operative complications following avertin anaesthesia, many of 
them toxic in nature, were noted but not studied in detail. A list of these is 
given in Table VII. There was only one instance of diarrhoea following the 
administration of avertin. This was in an eight-year-old girl who had a 
plastic operation for a scar on the neck. She had watery diarrhoea associated 
with urinary frequency and urgency for thirty-six hours, after which she had 
no recurrence of rectal or urinary symptoms. An erosion of the rectum was 
found at post-mortem twelve days after operation in one case, but since this 
patient had a pelvic abscess secondary to a ruptured appendix it is improbable 
that the erosion of the rectum had much to do with the rectal anaesthetic. One 
patient, a boy of fourteen with Frohlich’s syndrome, who had been operated 
on under avertin for ingrown toe-nail, developed what appeared to be a 
bromide rash on the second day post-operative. Several cases showed some 
mental changes for a few days post-operatively — melancholia, mental con- 
fusion, excessive nervousness, etc. One patient had an unexplained convul- 
sion, another an unexplained chill, which were thought to be possible reactions 
from the avertin anassthetic. There were a few cases of post-operative paraly- 
tic ileus which could not be well explained except as post-anaesthetic effects. 

Post-operative Mortality after Avertin. — Of the 431 cases in the avertin 
group twenty-seven, or 6 per cent., died before leaving the hospital as against 
twenty-four, or $y 2 per cent., of the 431 cases in the control group. The 
slightly larger number of fatalities in the avertin group may be, at least partly 
explained by the fact that a proportionately larger number of the poor 
surgical risks were given avertin in preference to other anaesthetics with the 
idea that it would be a safer anaesthetic. This was especially true during the 
first twelve months of the eighteen-month period when 8 per cent, of the 
cases operated under avertin were classified as poor risks and 27 per cent, 
as fair risks, as compared to the average in the control group of 4 per cent, 
poor risks, and 16 per cent, fair risks. Of the whole group of 431 avertin 
cases there were about 10 per cent, fewer good risks than in the control group. 
Of the avertin cases which died, nine were classified pre-operatively as poor 
risks as opposed to six in the control group. 

Only ten of the avertin cases, or 2.3 per cent, died within forty-eight hours 
after operation from immediate or delayed post-operative reactions. These 
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Table VII 


Other Post-operative Complications 
Avertin Group 


Operation 
Appendicectomy 
Hepatico-duodenostomy 
Insertion radium cervix 
Orchidectomy and hernia repair 
Exploratory laparotomy 

Cervical sympathectomy 
Exploratory laparotomy (hepatitis) 
Thyroidectomy 

Incision abscess groin 
Open reduction 
Cystotomy 
Cholecystotomy 
Cholecystectomy and Posterior 
Gastroenterostomy 
Repair ventral hernia 
Vaginal repair 
Vaginal repair 
Hysterectomy 
Prostatectomy 
Thyroidectomy 
Thyroidectomy 
Thyroidectomy 
Thyroidectomy 
Mid-thigh amputation 
Vaginal and Laparotomy 
Appendicectomy 
Excision cyst, breast 
Cholecystectomy 
Laminectomy 
Hysterectomy 
Appendicectomy 
.Salpingectomy 
Suspension uterus 
Hysterectomy 
Cholecystectomy 
Appendicectomy 
Plastic, neck 

Appendicectomy (pelvic abscess) 

Appendicectomy 

Caesarean 

Nephrectomy 

Appendicectomy 

Inguinal hernia repair 

Supra-vaginal hysterectomy 

Onychectomy 


Complication Result 

Unusually long coma Rec. 

Coma 7 hrs. and post-operative shock Died 

Post-operative chill, deep coma 24 hrs. Rec. 

Coma 1 1 hrs. and post-operative shock Died 

Marked cyanosis, respiratory and circulatory 

depression Died 

Marked cyanosis Rec. 

Marked cyanosis, coma 8 hrs. Rec. 

Marked cyanosis. Acute degeneration liver, 

kidneys, heart, lungs, etc. Died 

Marked respiratory depression, 4 hrs. Rec. 

Marked respirator}’' depression, 4 hrs. Rec. 

Marked respiratory depression, 12 hrs. Rec. 

Hypoglycscmic shock, several days Rec. 


Post-operative shock 
Post-operative shock and cardiac failure 
Marked post-operative shock 
Severe shock, anuria and toxemia 
Post-operative haemorrhage, 3rd day 
Post-operative haemorrhage, 9th day 
Post-operative haemorrhage, 12 hrs. and crisis 
Thyroid crisis and cardiac failure 
Massive collapse of lung and thyroid crisis 
Acute pulmonary oedema, 1 hr. post-operative 
Gas-gangrene and acute toxaemia 
Very nervous with tremor, 3 days 
Melancholia several days 
Dizziness, 48 hrs. 

Cystitis 

Cystitis 

Cystitis 

Cystitis 

Pyelitis 

Pyelitis 

Cystitis and phlebitis 
Phlebitis 

Inability to void, 6 days 
Frequency, urgency, diarrhoea, 36 hrs. 
Paretic ileus, erosion rectum 
Intest, obstruction (? paretic ileus) 

Intest, obstruction (? paretic ileus) 

Paretic ileus 
Paretic ileus 
Paretic ileus 
Peritonitis 
Bromide rash 


Rec. 

Died 

Rec. 

Died 

Rec. 

Died 

Rec, 

Died 

Died 

Died 

Died 

Rec. 

Rec. 

Rec. 

Rec. 

Rec.' 

Rec. 

Rec. 

Rec. 

Rec. 

Rec. 

Rec. 

Rec. 

Rec. 

Died 

Died 

Died 

Died 

Rec. 

Rec. 

Died 

Rec. 


ten and one other which died on the sixth day post-operative from unexplained 
persistent paralytic ileus are the only ones in which it was felt that the 
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anaesthesia might be suspected of contributing in any way to the fatality. Of 
the control group eight died within forty-eight hours post-operative and one 
other died seventy-two hours after operation with complete anuria which 
started following operation. All the other deaths in both avertin and control 
groups occurred from obvious secondary causes or too long after operation to 
be connected with the anaesthesia. (Table VIII.) 

Table VIII 

Deaths — Avertin Group 

(1) Ruptured Appendix. Died 12th day of peritonitis. 

(2) Supra-vaginal Hysterectomy. Died 56 hours of peritonitis. 

(3) Acute Intestinal Obstruction— Internal Hernia. Died 8th day post-operative of 

unrelieved obstruction. 

(4) Acute Intestinal Obstruction. Died 5th day of unrelieved obstruction and terminal 

pneumonia. 

( 5) Strangulated Hernia, 6 days with gangrene and intestinal obstruction. Died 50 

hours of recurrent obstruction. 

(6) Acute appendix. Died 10th day of intestinal obstruction (paralytic ileus). 

(7) Gesarean. Died 5th day of intestinal obstruction (paralytic ileus). 

(8) Prostatectomy. Died 9th day of post-operative hemorrhage. 

(9) Prostatectomy. Died 5th day of cardiac failure. 

fio) Cystotomy. Died 5th day of post-operative pneumonia (avertin expelled), 
fir) Ulcer of Cecum. Died 13th day of cardiac failure. 

( 12) Cholecystectomy. Died 40th day of exhaustion following post-operative pneumonia. 

(13) Exploratory Laparotomy. Died 28th day of chronic leucaemia and terminal pneu- 

monia. 

(14) Dilatation and Curettage. Died 30th day of multiple sclerosis. 

(15) Carcinoma of Sigmoid with chronic obstruction. Died 40th day post-operative of 

cachexia. 

(16) Supra-vaginal Hysterectomy. Died 21st day, 2 days after second operation (resec- 

tion of the rectum under spinal). 

Plus eleven deaths discussed in text. 

Deaths — Control Group 

( 1 ) Ruptured Appendix. Died 50 hours of peritonitis. 

(2) Ruptured Appendix. Died 68 hours of peritonitis. 

(3) Supra-vaginal Hysterectomy. Died 5th day, peritonitis. 

(4) Thoracotomy, bullet wound abdomen and chest. Died 3rd day, haemothorax and 

peritonitis. 

(5) Exploratory Laparotomy (peritonitis). Died 7th day, peritonitis. 

(6) Pyelotomv. Died 5th day, 24 hours after second operation, anuria and uraemia 

(present before operation). 

(7) Mid-thigh Amputation. Died 56 hours, acute toxaemia. 

(8) Cholecystectomy and Appendicectomy. Died 56 hours from post-operative massive 

collapse of lung. 

(9) Posterior Gastroenterostomy. Died 3rd day, cardiac failure. 

(10) Caesarean. Died 15th day, pulmonary embolus. 

(Ti) Colostomy (carcinoma of sigmoid). Died 3 weeks, 6 days after second operation 
(cystotomy), cardiac failure. 

(12) P\ elotomy. Died 6 months, oesophageal stricture. 

U.U Diabetic osteomyelitis of foot. Died 3 months after incision and drainage of foot 
from multiple renal abscesses. 
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(14) Nephrectomy. Died 3 weeks, septicaemia with metastatic abscesses. 

(15) Thoracotomy and Mastoidectomy. Died 4 weeks, septicaemia. 

(16) Thyroidectomy. Died 29 hours, thyroid crisis. 

(17) Thyroidectomy. Died 24 hours, thyroid crisis. 

(18) Thyroidectomy (auricular fibrillation). Died 6 hours, cardiac failure. 

(19) Nephrectomy. Died 36 hours, post-operative shock. 

(20) Cholecystectomy and Appendicectomy. Died 29 hours, post-operative shock. 

(21) Supra-vaginal Hysterectomy. Died 24 hours, post-operative shock. 

(22) Supra-vaginal Hysterectomy. Died 2 hours, post-operative shock. 

(23) Supra-vaginal Hysterectomy. Died during operation, “ether narcosis.” 

(24) Exploratory Laparotomy (aneurysm). Died 3rd day, anuria and uramiia (post- 

operative). 

A summary in more detail is given below of the eleven deaths in the 
avertin group mentioned above. Incidentally, it is interesting to note that 
there happened to he in the control group of cases two deaths which could he 
said with fair certainty to be due to the anaesthesia — in each case, ether. One 
of these, a forty-four-old woman, died on the operating table with symptoms 
of over-etherization and without any signs of circulatory shock or other 
cause of death ; post-mortem showed no cause of death other than ether nar- 
cosis. The second, a forty-five-year-old man, who took a poor ether anaes- 
thetic — having a great deal of mucus and cyanosis all during the operation — 
developed signs of massive collapse of the lung and died fifty-six hours after 
operation. 

In the summaries of these eleven deaths there are several instances of 
peculiar reactions and of unusual post-mortem findings which were not satis- 
factorily explained by the patients’ disease or by the other findings at post- 
mortem examination. The question is, could these reactions and pathological 
changes have been produced by avertin? There are at least three ways in 
which this relatively “safe” drug might produce harmful effects, i.e . : (1) By 
overdosage; (2) by special susceptibility of a patient to some element of the 
“avertin fluid,” and (3) through the formation in the body, under certain 
metabolic conditions, of a substance much more irritant and toxic than avertin 
itself. 

Judging from the known physiological properties of avertin, the chief 
effects of overdosage would be prolonged coma, excessive circulatory depres- 
sion, and to a less degree respiratory depression. Effects of this type were 
noted in several of the avertin cases. (Table VII.) None of these cases 
received doses of higher than 80 to 100 milligrams per kilo, but since the 
effect of the same dose in different patients varied widely it is quite probable 
that even the 80 to 100-milligram dose may have been a relative overdose 
for some patients, especially those weakened by age, shock, cachexia or poor 
cardiovascular function. The fact that a bromide rash appeared in one 
patient shows, also, that the possibility of hypersusceptibility to some portion 
of the avertin solution is more than hypothetical. 

As regards the possibility of forming a secondary toxic substance, there 
would apparently be plenty of opportunity for such formation to occur dur- 
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ing the period (forty-eight hours plus) of retention of avertin in the body 
before its excretion. In the normal organism avertin is supposedly “detoxi- 
fied” by entering very rapidly into a nonirritant combination with glycuronic 
acid in the liver. If, however, the metabolic or chemical conditions in the 
body were not suitable for the proper consummation of this protective combi- 
nation with glycuronic acid — what then? The avertin might remain in the 
circulation unchanged (which is improbable), or it might be decomposed and 
form other, possibly more irritating, chemical combinations. It is known that 
in vitro avertin can be rather easily decomposed into such corrosive irritants 
as hydrobromic acid and di-brom-acet-aldehyde, and there are doubtless other 
potential decomposition products of similar toxicity. If these can be formed 
in vitro, there is no reason why similar irritants could not be produced in the 
body. As far as is known, all that stands in the way is a proper functioning 
of the glycuronic acid metabolism. Perhaps such toxic products in small 
amounts are formed more frequently than is suspected. If so, it would ex- 
plain some of the transient, minor — and sometimes not so minor — toxic symp- 
toms noted from time to time in the avertin patients in this group. It would 
also explain the “mild parenchymatous degeneration” of liver, kidneys and 
other organs which has been found in experimental animals '-after repeated 
administration of avertin. 5 

In discussing the eleven fatal cases in the avertin group these possibilities 
have been kept in mind. A brief summary and discussion of these eleven 
cases is given below. 

Case I. — Forty-five-year-old man. Nephrectomy for pyelonephritis and renal cal- 
culus, 8o-milligram dose of avertin supplemented by gas-oxygen and a very small amount 
of ether. After operation a paralytic ileus developed which failed to respond to treatment. 
Ileostomy performed on fifth day under local novocaine anaesthesia. Ileus unrelieved. 
Died thirty-six hours later in acute toxaemia with terminal cardiac exhaustion. Post- 
mortem showed usual signs of terminal cardiac failure but no peritonitis or other cause 
for the ileus. 

What caused this very persistent ileus ? Post-mortem examination showed 
no peritoneal infection and no organic obstruction. The patient was not 
uraemic. In the group of 431 avertin cases there were several instances of less 
marked paralytic ileus, apparently caused by the avertin anaesthetic. It is 
possible, therefore, that the ileus in this case might have been a post-avertin 
(toxic) effect especially since it followed a nephrectomy, an operation in 

which kidney function — and hence avertin excretion — is more than usually 
disturbed. 

Case II. Forty-eight-year-old woman. Hepatico-duodenostomy for biliary fistula 
an atresia of the common duct, 80-milligram dose of avertin supplemented with gas- 
oxjgen. Before operation patient was markedly cachetic and a poor operative risk. The 
operation was very difficult lasting three and one-half hours, during the last tu'O hours of 
v, nc it ic patient was in shock with imperceptible pulse. Remained in shock and died 
se\cn lours after operation without regaining consciousness. Post-mortem refused. 

I his death was definitely due to profound operative shock. The fact 
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that the patient did not regain consciousness before death seven hours 
after operation, however, suggests that the depressant effect of the avertin 
was much prolonged in the presence of the marked shock and cachexia. The 
8o-milligram dose which would be well within the margin of safety for an 
average person appeared to be an overdose for this patient. How much ef- 
fect it may have had in depressing whatever slight rallying powers this 
patient had is problematical. The chief cause of death of course was very 
definitely the shock of the operation. 

Case III. — Fifty-nine-year-old woman. Exploratory laparotomy and cholecystotomy 
for fluid in abdomen, avertin supplemented by local ansesthesia. Patient was a very poor 
risk with a bad cardiac history and showed signs of considerable cardiac insufficiency at 
time of operation. After the avertin had been given the patient became quite cyanotic 
with marked respiratory and circulatory depression before any operative procedure was 
attempted. At operation gallons of ascitic fluid escaped and several large gall-stones 
which were pressing on the portal vein were removed. The patient was in shock during 
and after the operation and died two hours post-operatively still markedly cyanotic and 
depressed without regaining consciousness. 

Case IV. — Forty-five-year-old woman. Repair of massive incarcerated ventral hernia 
causing acute intestinal obstruction, 8o-milligram dose of avertin with a small amount of 
gas-oxygen. Patient obese and toxic. Moderate shock with pulse of 130 at end of 
operation. Six hours later began to be very restless and cyanotic with signs of cardiac 
decompensation developing. Intravenous digitalization and glucose produced no improve- 
ment and the patient died ten hours after operation. 

Both these cases were definitely deaths from cardiac failure precipitated 
by operative shock with no special incident to attract attention to the anaes- 
thesia ; although, as mentioned above, avertin, because of its depressant effect 
on the circulation, would not seem to be a good anaesthetic to use in the pres- 
ence of poor cardiovascular function. 

Case V. — Seventy-five-year-old man. Orchidectomy and herniorraphy for right in- 
fected hydrocele and inguinal hernia, 100-milligram dose of avertin supplemented with 
gas-oxygen. Only a fair surgical risk having arteriosclerotic heart disease with con- 
siderable myocardial damage as shown by electro-cardiogram. Condition at end of opera- 
tion was considered good, but subsequently could not be aroused from anaesthetic. In a 
few hours became cyanotic, showed signs of cardiac failure, and died eleven hours after 
operation without regaining consciousness. Post-mortem showed moderate arteriosclerosis 
of heart and kidneys, chronic emphysema, and a light, yellowish-brown liver showing 
signs of chronic degeneration. Pathologist’s report : “The cause of death is not apparent 
at post-mortem.” 

This death might also be classified as a death from cardiac failure. But, 
as in Case II, the question arises, why did the patient not regain consciousness 
before death eleven hours after operation? If this profound coma were pro- 
duced by the avertin what assurance is there that the rest of the post-operative 
picture with its fatal result was not also in large measure due to the anaes- 
thetic? The chronic degeneration of the liver found at autopsy might indi- 
cate inability of the liver to carry out normal avertin detoxification. Arterios- 
clerotic degeneration of the kidneys was also present which may well have 
had a marked effect on avertin excretion. 
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Case VI.— Eighty-two-year-old man. Mid-thigh amputation for arteriosclerotic 
gangrene of right foot, 8o-milligram dose of avertin supplemented with gas-oxygen and a 
very small amount of ether. A rather poor surgical risk with arteriosclerotic heart 
disease and auricular fibrillation. Blood chemistry however was normal (urea 26, 
creatinin 1.9, sugar 96) and kidney function good (P.S.P. 60 per cent, in two hours). 
At end of operation went into shock from which he rallied quickly with treatment but 
continued drowsy, restless, and mentally confused. Twenty-four hours after operation 
his temperature rose sharply to over 103°, he became rapidly more toxic and died in coma 
twelve hours later. At this time the edges of the wound were foul, necrotic, and black 
with a moderate degree of gas crepitus. Post-operative urinary output was adequate— -62 
ounces in thirty-six hours. There seemed to be a slight degree of jaundice. 

The clinical impression was that death was due to gas gangrene of the 
operative wound with secondary acute toxemia. It was felt, however, that 
the rapid severe course of the toxaemia was out of proportion to the degree 
of infection, and the possibility of an added effect due to improperly detoxi- 
fied avertin was considered. The slight jaundice suggested liver damage. 
Since post-mortem examination was refused there was no opportunity to 
check on these possibilities. 

Case VII. — Seventy-three-year-old woman. Sub-total thyroidectomy for enlarged 
thyroid with hyper-thyroidism, 80-milligram dose of avertin supplemented with gas- 
oxygen. Had a large nodular thyroid with considerable tracheal pressure symptoms, 
moderate hyperthyroidism, and auricular fibrillation. Operation was done after two 
weeks’ rest in bed and one week of Lugol’s solution with marked improvement. A 
moderate thyrotoxic reaction occurred during the first twenty-four hours after operation 
which became rapidly more severe during the second day. Died forty hours post-opera- 
tively from cardiac failure with a terminal temperature of 107.4 0 . Post-mortem showed 
chronic myocardial degeneration, pulmonary oedema, and oedema with small haemorrhagic 
areas in the mediastinum. 

Case VIII. — Fourteen-year-old girl. Sub-total thyroidectomy for Graves’ disease, 
avertin, with gas-oxygen. Pre-operative condition did not improve with rest in bed and 
medication with Lugol’s solution. Operation done two weeks after admission to hospital. 
Twelve hours after operation developed signs of massive collapse of right lung with 
marked displacement of heart and mediastinum, causing obstruction of venous return. 
Right pneumothorax, produced artificially, gave some relief but, although respirations 
were easier, temperature and pulse continued to rise and patient died forty-six hours after 
operation with symptoms of marked acute thyrotoxic reaction and terminal cardiac failure. 

Death in both these cases was definitely due to post-operative thyroid re- 
actions, complicated in one case by severe heart disease and in the other by 
post-operative massive collapse of the right lung. There was no suggestion 
that the anaesthesia had anything to do with either of these fatalities. 

Case IX.— Thirty-seven-vear-old woman. Sub-total thyroidectomy for Graves’ dis- 
ease, 100-milligram dose of avertin supplemented with gas-oxygen and ether mixture. 
Operated on after nine days in the hospital. During operation had a lot of mucus in 
throat, necessitating use of suction. Was cyanotic with much mucus in throat on return 
to bed but condition otherwise good. Developed a moderate thyrotoxic reaction ; also 
started to cough a few hours after operation. Day after operation cough increased and 
T.P.R. began to rise higher. ' Thirty-six hours post-operative became very lethargic, 
difficult to arouse, urinary output decreased — 7 ounces first twelve hours post-opera tively, 
6 ounces next twenty-four hours, and Jd ounce next twelve hours (catheterized). In 
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spite of glucose infusions, clyses, fluids forced by mouth, and diuretic medication (di- 
uretin), she sank deeper into coma, respirations became labored, and circulation weaker. 
Died in coma forty-six hours after operation. Post-mortem showed a confluent lobular 
pneumonia, marked acute tubular degeneration of the kidney, very extensive acute 
degenerative and haemorrhagic necrosis of the liver, areas of focal necrosis in the 
myocardium, and a large persistent thymus. 

The post-mortem changes found in this case — extensive acute necrosis 
in liver, kidneys, heart, and lungs — can only be explained as due to the action 
of some potent corrosive irritant. In view of the clinical history this irritant 
must have been introduced into the body at tbe time of, or shortly after, 
operation. It seems almost certain that the source of this toxic irritant in 
this patient must have been the avertin anaesthetic. It seems especially sig- 
nificant that the post-mortem findings in this case were almost identical with 
post-mortem changes reported recently by Hare and Wright 8 in describing a 
fatal case following avertin narcosis in a cat. The cat described reacted 
normally for the first few hours after operation, as did this patient, and died 
in about twenty hours, post-mortem showing generalized acute necrosis of 
the liver, acute degeneration of the kidneys, diffuse oedema of the lungs with 
a patch of acute bronchopneumonia, and subendocardial haemorrhages. 

Case X. — Twenty-seven-year-old woman. Sub-total thyroidectomy for Graves’ dis- 
ease, ioo milligrams dose of avertin supplemented with gas-oxygen. A moderately toxic 
colored woman admitted with a basal metabolism of plus 20 which jumped to plus 32 
after about a week’s rest in bed. After two and one-half weeks’ rest in bed and ten 
days medication with Lugol’s solution, she seemed in good condition for operation. Fifteen 
minutes after start of operation, pulse rose suddenly from 100 to 160 then fell to 140- 
The operation was continued with the pulse ranging from 150 to 170, bounding quality, 
respirations rapid. Condition poor at end of operation. One hour later pulse became 
imperceptible and lungs filled up with oedema. Patient died with symptoms of acute 
cardiac failure and pulmonary oedema one and one-half hours after operation with rectal 
temperature of 102^2°. Post-mortem showed marked acute pulmonary oedema with con- 
siderable fresh pleural, effusion, very marked acute congestion of all the viscera (noted 
to be much more than usual post-mortem congestion), sub-endocardial haemorrhages in the 
heart, and a large, persistent thymus. 

The sudden acute cardiac failure and pulmonary oedema in this case may 
have been part of a fulminating thyroid reaction. The points against such 
an interpretation are: (1) This was not the type of thyroid case in which 
such reactions usually occur — the patient was not severely thyrotoxic and 
had had thorough pre-operative treatment with rest, sedatives, and Lugol's 
solution; (2) the circulatory breakdown started very early in the operation 
when there had been little operative shock or trauma to the thyroid gland, 
and (3) the patients pre-operative cardiac status was excellent as demon- 
strated by medical consultation and electro-cardiographic study. 

The severity and the unexpectedness of the fatal reaction in this case 
suggested that some unusual factor was involved and, having only a few hours 
before viewed the post-mortem on Case IX, suspicion was naturally directed 
toward the avertin amesthesia. In a liypersusceptible patient avertin might 
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readily cause sufficiently marked depression of the circulation to have caused 
the sequence of events causing this death. It was suggested that the unusual 
degree of visceral congestion and the subendocardial haemorrhages might 
represent the earliest stages of an acute necrotic process similar to that found 
at post-mortem in Case IX. 

Since patients IX and X both died on the same day, the possibility of the 
stock solution of avertin having deteriorated was considered but the solution 
was checked on many other cases both before and after without any ill-effects 
being observed. The persistent thymus in both cases was believed not to be 
significant except as a glandular condition associated with the thyrotoxic state. 
Neither death was of the thymic type. 

Case XI. — Thirty-three-year-old woman. Vaginal repair with interposition and 
sterilization, ioo-milligrams dose of avertin supplemented with gas-oxygen and ether 
mixture. Patient appeared to be a normal, healthy young woman before operation and 
her condition during and at the end of the operation was good. Two hours later she 
appeared to be in some shock and was very restless, talkative, and mentally confused. 
Her color was a peculiar combination of pallor and cyanosis. She continued very restless 
and developed a marked psychosis. There were no signs of intraperitoneal hcemorrhage 
or infection. The severity of her symptoms was slightly relieved for short intervals by 
intravenous infusions and by a transfusion, but in spite of all treatment temperature and 
pulse gradually rose with associated weakening of the circulation and she died in semi- 
coma and circulatory collapse thirty hours after operation, with a terminal temperature 
of 106.4° and pulse of 170. The respirations remained normal and there were no signs of 
pulmonary pathology. Only 3 ounces of urine (catheterized) were obtained in thirty 
hours in spite of several infusions, a large clysis, and a transfusion. 

The cause of death in this case was obscure. There were no signs of peri- 
toneal haemorrhage or infection, or of pulmonary embolism. The process was 
too fulminating to be a purely uraemic death secondary to kidney shut-down. 
There was no evidence of hyperthyroidism. 

There was obviously a severe degree of toxaemia and shock which affected 
especially the kidneys and cardiovascular system and which was not relieved 
by the usual therapy. The only origin for this toxaemia which could not be 
ruled out with fair certainty was the avertin anaesthesia. Unfortunately, post- 
mortem examination was refused so that the pathology back of this patient’s 
symptoms could not be determined. 

In two or three of these eleven cases, therefore, it seems quite possible — 
in Case IX quite probable — that the avertin was at least partly responsible for 
the fatal outcome. In several of the other cases there were indications that 
the avertin had had some adverse effect which may or may not have contri- 
buted considerably to the fatality. The evidence of the guilt of avertin is 
not in any of the cases completely convincing, but it is suggestive enough to 
strengthen the feeling that avertin is not quite as safe and completely harm- 
less an anaesthetic as many of its proponents believe, and that it should be used 
\\ ith caution until more is known about the chemical and physiological proper- 
ties of the various decomposition products and chemical combinations which 
ma) be produced by it in the body under varying conditions. 
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Summary . — A study was made of 431 surgical cases which were given 
avertin anaesthesia over an eighteen-month period at the Brooklyn Hospital. 
These cases were compared with 431 similar surgical cases given other types 
of anaesthesia at the same hospital. 

The preparation of avertin used was “Avertin Fluid” (Winthrop), a 
composite drug containing tri-brom-ethyl-alcohol (avertin) and amylene hy- 
drate in solution. In most of the cases the aim was to use this solution as a 
basal anaesthetic only — that is, to produce unconsciousness and amnesia during 
the pre-operative and operative period without necessarily producing com- 
plete pain insensibility or muscular relaxation. Morphine and atropine were 
usually given by hypodermic before the avertin, producing a smoother basal 
anaesthesia without noticeable harmful effect. 

Doses varying from 60 milligrams per kilo to 100 milligrams per kilo were 
used. The larger doses produced unconsciousness more rapidly and for a 
longer time than the smaller doses, and required less supplementary anaesthe- 
sia, especially ether. On the other hand, the larger doses occasionally pro- 
duced symptoms of overdosage such as excessive circulatory depression or 
prolonged coma, especially in patients weakened by chronic illness, age, 
cachexia, shock, etc. In addition, in some cases, various toxic reactions were 
noted post-operatively which it was difficult to explain except as sequelae of 
the avertin anaesthetic. In several cases symptoms of overdosage or unusual 
toxic manifestations were followed in a few hours by death. One of these 
cases showed at post-mortem extensive acute necrosis of liver, kidneys, heart 
and lungs evidently caused by a strong corrosive irritant for which no source 
could be determined other than the avertin which had been administered for 
basal anaesthesia in dosage of 100 milligrams per kilo. 

The immediate post-operative course was in general more pleasant from 
the patients point of view, but the need for special nursing care was increased 
because of the irresponsibility of the patients during the long period of 
awakening from the anaesthesia. Post-operative vomiting and to a less degree 
post-operative respiratory complications were decreased in the avertin patients. 
This decrease appeared to be largely attributable to the decreased amount of 
ether used when avertin was given. 

The effect on kidney function following kidney operations performed 
with avertin basal anaesthesia was investigated. The usual marked decrease 
in output during the first two or three days post-operative was found but this 
was not more marked than the decrease in output in the control cases which 
had similar operations. 

The possibility of a good or bad effect of avertin on thyroid reactions 
following thyroidectomy was considered but no difference was found be- 
tween the severity of reactions in the avertin and the control cases. With 
avertin, however, pre-operative apprehension and excitement were entirely 
abolished and the patient could he kept unaware of the time of operation, if 
desired. 
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ADVANTAGES AND DISADVANTAGES 

As a result of these findings we would list the advantages and disad- 
vantages of avertin as follows : 

Advantages .-Pre-operative. — (i) Can be administered in bed without discomfort. 
Induction resembles natural sleep. 

(2) In cases of hyperthyroidism, emotional instability, etc., pre-operative excitement 
can be abolished by having patients’ nurse give the avertin as if it were an ordinary 
enema. 

Operative. — (1) When supplemented with gas-oxygen, satisfactory anaesthesia and 
muscular relaxation can often be obtained for many major surgical operations which 
usually require deep ether anaesthesia, including laparotomies and orthopaedic manipu- 
lations. 

(2) When ether is needed in addition to the gas-oxygen, the amount required is 
markedly reduced. 

Post-operative. — (1) Amnesia is usually produced covering the operative and early 
part of the post-operative period. 

(2) Immediate post-operative distress is in many cases considerably decreased due 
to (a) prolonged drowsiness; ( b ) decreased vomiting; (c) decreased respiratory irrita- 
tion; ( d ) decreased “ether taste.” 

Disadvantages. — Pre-operative. — (1) Solution must be freshly prepared for each 
case and carefully tested for proper temperature and acidity. 

(2) When once administered, dosage cannot be decreased because of rapidity of 
absorption. 

(3) Length and variability of induction period may delay the operating schedule. 

Operative. — (1) Depth of anaesthesia with a given dose is uncertain and variable. 

For this reason cannot be satisfactorily used to avoid the use of ether (as when electro- 
cautery is used for head or chest operations, etc.). 

(2) Is unsatisfactory when used with local or regional amesthesia because patient 
is uncooperative while retaining power of motion and speech. 

(3) Anaesthesia cannot be lightened if patient’s tolerance decreases, as in the event 
of serious haemorrhage or operative shock. 

Post-operative . — (1) Prolonged post-operative special nursing is required because 
of long period of semi-coma and irrational restlessness. 

(2) Excretion is slow and is almost solely through the kidneys. Kidney output 
is frequently diminished markedly after operation, making excretion even slower. 

(3) The wide variation in susceptibility to avertin and narrow margin between the 
therapeutic and the toxic dose results in the occasional occurrence of toxic symptoms, 
and even death, after moderate doses (100 milligrams per kilo or less). 

Conclusions. — We feel, after studying these 431 cases of avertin adminis- 
tration and the 431 controls, that “Avertin Fluid” used as a basal anaesthetic 
in combination with gas-oxygen or gas-oxygen and ether has some advantages 
not possessed by most other anaesthetics and that accordingly it has a distinctly 
useful place in the roll of anaesthetics. There are, on the other hand, several 
definite disadvantages which must be considered in selecting avertin for any 
given case. 

The occurrence of toxic and overdosage symptoms in several of our cases, 
with at least one fatality, after the administration of doses of 100 or 80 milli- 
giams pei kilo, indicates to us that this dosage is not entirely safe for routine 
use. We feel that the 80-milligram and 100-milligram doses have no im- 
portant advantage over the 60 to 70-milligram dose and are considerably 
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more dangerous. The 60 to 70-milligram dose, especially when combined 
with a pre-operative hypodermic of morphine, usually produces the essentials 
of a basal anaesthesia. When this is inadequate, there is no objection to giving 
a small additional dose of avertin after the effect of the initial dose has been 
fully observed. 

The occasional production of complete anaesthesia by the larger doses is, 
we believe, by no means an advantage, indicating rather an overdose with the 
associated greater risk. W e feel, also, that any slight increase in the patient’s 
comfort which may follow the use of larger doses is greatly outweighed by 
the increased liability to overdosage and to toxic reactions. We would prefer 
to use avertin only to obtain the minimal satisfactory basal anaesthesia and to 
complete the anaesthesia with gas-oxygen or, when necessary, ether. More 
ether seems safer than more avertin. 

We consider certain conditions to be absolute contra-indications to the use 
of avertin — at least until more is known about the chemistry of detoxification 
and excretion of avertin in the body. In the presence of any of these contra- 
indications we would not consider even the 60-milligram dose safe to use. 

Foremost among contra-indications we would place any condition lower- 
ing liver function. This would include not only intrinsic pathology of the 
liver and its ducts, but also circulatory insufficiency with consequent liver con- 
gestion and any condition associated with marked depletion of glycogen. Any 
evidence of decreased kidney function should be considered of almost equal 
importance as a contra-indication. This means not only evidence of decreased 
function before operation as demonstrated by urine and blood tests, but also 
the probability of function being decreased more than usual following opera- 
tion due to such causes as trauma to the urinary tract, post-operative shock, 
post-operative dehydration, etc. A review of the fatal cases discussed above 
shows that in many of them there was evidence of impaired liver or kidney 
function and in some of them, primary disease of these organs. 

As other contra-indications we would include : 

(1) Severe cardiac disease — because of the depressant effect of avertin 
on the circulation and because of the congestion of liver and kidneys associated 
with poor cardiac function. 

(2) Old age — because old people are often hypersusceptible to avertin 
and because of senile and arteriosclerotic changes usually present in liver 
and kidneys. 

(3) Cachexia — because of the probability of lowered tolerance for all 
drugs, including avertin, and because of the usually poor glycogen meta- 
bolism. 

(4) Marked shock or dehydration — primarily because of effect on kidney 
function. 

(5) Marked acidosis or acute toxaemia — because of disturbance of body 
chemistry and metabolism which may have a harmful effect on avertin detoxi- 
fication. It is a question if severe thyrotoxicosis should not also be included 
in this group. 
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• By adhering to these contra-indications and by using the 60 to 70-milligram 
dose rather than the larger doses, we feel that in the future we may prevent 
many undesirable reactions and avoid any avertin fatalities. 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD MAY 11 , 1932 
The President, Dr. John Douglas, in the Chair 
FIBROMA OF THE STOMACH 

Dr. Robert H. Kennedy presented a woman, aged sixty-three, who was 
admitted to Stuyvesant Square Hospital June 19, 1930, complaining of belch- 
ing of gas and vomiting. There was no history of cancer in her family. 
Seventeen years previously a tumor had been removed from the hip region, 
nature unknown. Her past history was otherwise irrelevant. 

For two years before admission she had had a sour taste in her mouth 
with belching of considerable gas after eating. She felt that she could not 
eat much at a time and had not eaten meat for the past six months. About 
six months before admission she consulted a physician for the first time. 
For several months past she had vomited frequently immediately after eating. 
She had never had any pain and had lost but four pounds in weight. She 
was in fairly good general condition with no palpable abdominal masses nor 
tenderness. The X-ray following a barium meal showed an obstruction to 
the passage of barium apparently 1 inch to the left of the spinal column with 
marked six-hour retention and some twenty-four-hour retention. There was 
no filling defect seen in any picture nor in the fluoroscopic examination. 
Gastric analysis showed no free hydrochloric acid present and a total acidity 
of forty-six. The benzidine test was positive and no lactic acid was found. 

Operation June 25, 1930, under colonic ether. Median upper abdominal 
incision. Nothing was felt in the anterior wall of the stomach. A movable 
mass was felt posteriorly by I inches in diameter. The distal margin 
extended to within 3 inches of the pylorus. A 2-inch vertical incision was 
made through the anterior wall of the stomach about midway between the 
lesser and greater curvatures. The tumor was freely movable beneath the 
mucous membrane of the posterior wall. There was no pedicle. A Ij^-inch 
incision was made through the mucous membrane of the posterior wall over 
the mass which was dissected out bluntly. It lay between the mucosa and 
serosa near the greater curvature. Its consistency was that of a uterine 
fibroid, well encapsulated and divided into three lobules. It had evidently 
acted as a ball valve, even though there was not a pedicle. The mucous 
membrane was sutured with continuous chromic gut. The anterior wall of 
the stomach was closed by two layers of sutures and a tab of omentum was 
sutured over this line. The patient made an uneventful post-operative 
recovery. 

Microscopical examination showed interlacing bundles of fibroblasts with 
oedema. It is now twenty-two months since operation. The patient has no 
complaints and is on a regular diet. 

According to Lockwood nearly a thousand cases of benign tumor of the 
stomach have been reported. The incidence varies from 1 to 5 P er cent, of all 
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CONGENITAL FISTULA OF THE NOSE 

growths of the stomach. Single tumors predominate and the majority are 
less than i inch in diameter. 

CONGENITAL FISTULA OF THE NOSE 

Doctor Kennedy presented a boy, three years of age, who was admitted 
to the Stuyvesant Square Hospital February 5, 1932, on account of a dis- 
charging area on the right side of the nose near the root. His mother stated 
that about a year and a half previously she noticed a pimple on the right side 
of his nose. In a short time this opened, discharged a small amount of pus 
and then scabbed over. This process was repeated several times. The 
patient was said to have had a “running nose” from birth. The father and 
mother were healthy and no abnormalities known of in them, their relatives, 
nor their one older child. 



Tig. 1. Fig. 2. 


Fig. i. — Congenital fistula of the nose. Note the upper opening on right side of the base of 
the nose; the lower opening on the under surface of the tip of the nose. The lower opening, the size 
of a pin point, has been emphasized by a ring of ink to mark its location. 

Etc. 2. — X-ray photograph of lipiodol injection of congenital fistula of the nose. Note depth beneath 

the nasal bone. 

Examination showed a healthy child with a scabbed-over area on the 
right side of the nose i centimetre in diameter. This was slightly raised 
above the surface and had no reaction about it. There was no discharge at 
this time. It suggested an infected granuloma, possibly from a foreign body. 
The testicles were not found in either inguinal canal nor in the scrotum. A 
dimple was present over the apex of the sacrum, but no opening was made 
out. Otherwise no abnormalities were found. 

The scab was removed and an attempt made to inject methylene blue 
through a small opening beneath. It seemed to hold practically nothing. A 
probe could be inserted mesially and upward for a distance of 1.5 centi- 
metres. The cavity was entirely surrounded by bone. It seemed probable 
that ethmoid cells had been entered. However, a swab inserted in the right 
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nostril failed to show any methylene blue, but on withdrawing this the 
pressure on the nostril caused a minute bead of blue color to appear on the 
under surface of the tip of the nose in the median line. The opening was pin 
point in size. 

X-rays taken after injection of lipiodol in the upper opening showed a 
tract extending mesially and slightly upward, then downward in the median 
line to the tip of the nose. The middle portion of the tract appeared to he at 
a depth which would place it just under the mucous membrane of the nose. 
The accessory sinuses were negative. It seemed that it might be possible to 
excise each end of the tract through skin incisions and the middle portion 
through the inside of the nasal cavity. (Figs. I and 2.) 

February 11, 1932, under colonic avertin anaesthesia, supplemented with 
ether, the tract was excised. Methylene blue was first injected into the upper 
opening. Attempts to introduce fine metal probes into the lower opening 
were not successful beyond 1 inch. A ureteral filiform was then inserted for 
over 2 inches. It could not be felt through the upper opening, nor through 
the mucous membrane of the nose. Therefore, an incision was made in the 
median line for practically the entire length of the dorsum of the nose and 
encircling the lower opening. The tract passed upward superficially for a 
short distance to what was apparently the junction of the medial crura of 
the greater alar cartilages with the cartilage of the septum. Here it dipped 
into the septum. The septal cartilage was incised from this point upward 
to the nasal bones and these were cut through in the medial line for about 
I centimetre with chisel and hammer. It was then evident that the tract 
lay in a canal completely surrounded by cartilage or bone throughout its 
extent, i.e., between the walls of an incompletely united septum. With the 
filiform in place, it was possible by sharp dissection to separate the tract 
from its surrounding cartilage and bone up to its upper expansion. This 
portion, on removal, measured 6 centimetres in length. The upper opening 
was then excised with the tissue surrounding the opening into bone. This 
opening was about 5 millimetres in diameter. On enlarging it, a cavity in 
bone was found beneath, 1.5 centimetres in diameter, with a very thin lining. 
The fistulous tract entered this at such a sharp angle that it was impossible 
to push the filiform up into this space, even though its point could be seen. 
This upper expanded portion was simply curetted. Both wounds were 
closed without drainage. At no time during the operation was there any 
suggestion of blood within the nose. The boy was discharged on the seventh 
day post-operative with both wounds healed. 

Microscopical examination of the tract showed a lining of epidermis with 
underlying skin structure and hair follicles. No hair was found lying in 
the fistula. 

From the material published on congenital fistula of the nose or dermoid 
cysts of the nose, this would seem to be a rare condition. In 1912 Oyez, of 
Lille, reports in detail on thirty cases which he found in the literature and 
added two of his own. The earliest reference found was by Lawrence, who 
reported two cases in 1837. Hart, in a later report, was able to find eight 
other cases before 1912. Eight authors have written on this subject since 
1912: three German, three Dutch, one Italian and one American. Six of 
these articles report nine cases. This makes a total of forty-nine cases which 
the reporter had been able to find previously reported. 
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transplantation of biliary fistula into stomach 

Among the patients cited by Oyez, the fistula in one of Bramann’s cases 
admitted a probe from the- junction of the cartilage and the nasal bones to the 
base of the nose, but the tract was not excised. Cruvielhier had a similar 
case which was not operated on. Two others passed deeply into the bone 
but not over half an inch in length. In seven other instances it is mentioned 
that the tract was densely adherent to bone and one wonders if in some it 
did not pass more deeply but was unrecognized with the facilities at hand. 
Of the more recent cases, all the tracts seem to have been quite short except 
in one reported by Vermeulen and one by Trampnau. Both of these had 
lipiodol injections and are quite similar in extent to the case reported here. 
Trampnau’s case had a tract 4 centimetres long. Hart in 1927 reported the 
only case which has been published in the United States. This showed a 
tract running the length of the nasal bone, but no bone involvement was 
demonstrated. 

It is possible that these cases may be more common than the number 
of reports shows. With lipiodol injections it is probable that more of the 
tracts will be found running deeply in cartilage or bone. With the possible 
exception of Vermeulen’s patient, the tract in the case presented is the 
longest on record, 7.5 centimetres. 

J. Bland Sutton gives the following explanation of the origin of this 
abnormality : 

In the early embryo, the rudiment of the nose is represented by that 
process of the primitive skull which is known as the fronto-nasal plate. This 
is separated from the lateral portions of the face by the orbito-nasal fissures. 
The rounded angles of the fronto-nasal plate are known as globular processes. 
Each process forms a portion of the ala of a nostril and the corresponding 
premaxilla. These processes fuse in the middle line and give rise to the 
central medium piece (philtrum) of the upper lip. Dermoids of the nose 
are invariably situated in the line of the internasal groove and are in all 
probability due to incomplete fusion of the globular processes. 

TRANSPLANTATION OF BILIARY FISTULA INTO STOMACH 

Dr. W. Howard Barber presented a man, thirty-four years of age, who 
entered Bellevue Hospital September 30, 1931. He was in a wretched physi- 
cal condition, reduced to 105 pounds in weight. He had had a cholecystec- 
tomy and appendectomy performed in another hospital in July and since 
that time had persistently drained bile from the upper extremity of the 
wound. Stools had been a light yellow. Had suffered from diarrhoea, having 
eight to ten watery stools a day. Anorexia and gaseous eructations were 
other digestive symptoms complained of. He presented an upper 8-inch 
right rectus scar with a biliary fistula at its upper extremity. Blood showed 
a slight secondary anaemia and a negative Wassermann. Urine negative. Van 
den Bergh direct and indirect negative. X-ray examination revealed a dilated 
stomach adherent to the right with a 75 per cent, retention at end of six 
hours. Lipiodol injection revealed dye in bile-ducts. At operation under 
spinal anaesthesia, October 14, 1932, a fistulous tract was found adherent to 
livei. stomach, and great omentum. (Figs. 3 and 4.) No stone was palpated 
noi was it possible to determine the pathological condition of the ducts. The 
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transplantation of biliary fistula into stomach 

^all-bladder was absent. The fistulous tract with a plaque of skin was 
dissected down to the liver and sutured within the antral portion of the 
stomach through a vertical incision similar to the technic described before 
this Society, published in the Annals of Surgery, vol. xcv, pp. 263-268. 
Microscopical examination of tissue removed from about the fistula showed 
chronic inflammation. He discharged small amount of bile the first few 
days and ran a temperature of 100 to 105 0 during the first six days. There- 
after to the twenty-ninth day the temperature ranged from 100 to 102.6°. 
It became normal on the twenty-ninth and he was discharged to the out- 
patient department on the thirty-third day. During the last week of hospital 
residence, the wound healed, and he gained 3 pounds in weight. His appe- 
tite improved, the gaseous eructations improved, his bowel movements have 
become normal so that he had a movement a day without cathartics, and 
weight has increased to present amount of 155 pounds. 

The restoration of bile to the stomach appears to have improved his 
gastric function and bowel elimination. The seepage of a small amount of 
bile after these anastomoses is thought to be consistent with the changes going 
on about the fistulous neck within the grasp of the stomach wound during the 
first few days. It is believed helpful to keep the stomach empty and at 
rest during this interval. The arrangement seems to be as normal and still 
as direct and simple as possible in a poor-risk case after cholecystectomy, with 
obstructed common duct completely obscured in adhesions. 

It is thought that a reparative operation upon the bile-ducts to be safe 
and permanent should be carried out as in the above technic without an 
indwelling catheter and should be entirely free from any tension upon the 
anastomosis. The skin flap admirably serves to fix the tract while healing 
occurs within the stomach wall. The making of this flap a little larger than 
the opening in the stomach of itself prevents retraction. In this procedure 
the adhesions have been taken advantage of inasmuch as they have already 
arrested the stomach in a position most favorable for bile fistula implantation. 

Doctor Barber, in conclusion, declared that given a persistent biliary 
fistula it was the practice to determine from a study of the history and all 
procurable data the most probable cause of the duct obstruction. If the 
condition appears to be due to an incompletely removed gall-bladder with 
stones and the operable field is not too obscured with adhesions, the indica- 
tion is clear for cholecystectomy but if the condition is not clearly indicated 
by the data at hand and the operability of the cause of the obstruction remains 
in doubt, the fistula is dissected out to the liver border and held in reserve 
while the ducts are explored. Should exploration be impossible or should 
the cause of the obstruction be an irremovable growth or stricture, transplan- 
tation is carried out and the wound closed about a drain. 

He reported a case of the latter type jaundiced notwithstanding complete 
external fistula with profuse drainage, emaciated, asthenic, prematurely senile, 
with a leucopeuia that did not respond to repeated transfusions, adhesions fol- 
lowing two gastroenterostomies and a cholecystectomy making exploration 
impossible. See Figs, 3 and 4. Transplantation into the oral duodenal loop 
was attempted, held for two days, but sloughed out apparently because of the 
extreme lowered resistance and physical reserve of the patient. He showed 
drawings of this case illustrating a common-duct stone which required one 
10111 s post-mortem dissection to expose, dilated extrahepatic ducts, and a 
yellow atrophic liver. There had been, perhaps, six of the former category 
and three of the latter in the past four to five years. Of the latter two both of 
vnom have been shown before this Society were successful and the one illus- 
ratcd above, hopeless from the beginning, was unimproved. 
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DIVERTICULOSIS WITH EXTRUSION OF FECOLITHS INTO OMENTA 


Doctor Barber presented a woman, forty-one years of age, who was 
admitted to Bellevue Hospital February 5, 1932. She gave a history of 
increasing fatigue during her housework since November, 1931. She com- 
plained of nausea and vomiting coming on immediately after meals. She had 
neither haematemesis nor tarry stools but had noticed bright blood in her 
bowel evacuations. There was neither rigidity nor tenderness in the abdo- 
men but the liver descended two fingers below the costal border; spleen was 
enlarged and ascites present. January ”23, 1932, the X-ray department 
reported numerous diverticula throughout caecum, ascending and descending 

. colon. Duodenal cap 
fixed in region of gall- 
bladder ; normal cesoph- 
a gus and stomach. 
Gastric analysis showed 
low total and absent 
free hydrochloric. 
Stool examination 
showed considerable 
neutral fat. Urine, 
negative. The blood 
showed 3,370,000 red 
cells ; 50 to 60 per cent, 
haemoglobin ; 8,000 leu- 
cocytes and 76 poly- 
morphonuclears. Was- 
sermann, both blood 
and spinal, negative. 
Van den Bergh direct, 
delayed ; and indirect, 
positive. Icteric index 
plus 9—20. Non-protein 
nitrogen, 32. Sugar, 
no. Creatinin, 1.6. A 
tentative diagnosis of 
cholecystitis was made 
together with cirrhosis 
and diverticulosis. 

Patient was oper- 
ated on February 10, 
1932. At operation, 
right lobe of liver was 
found enlarged and 
hard; gall-bladder was free, slightly thickened but emptied under pressure, 
there were no stones and no adhesions ; pancreas was moderately thickened. 
There was considerable free sanguinous fluid in the peritoneum. The out- 
standing finding, however, was the multiple concretions studding the great 
omentum (Fig. 5) bordering upon the ascending, transverse and descending 
colon. The concretions were found within the diverticula observed on t ie 
rontgenograms. Many of these concretions approximated 3 centimetres m 
diameter, but most of them 1 centimetre. One was removed from the 
hepatic flexure region of omentum and one from the sigmoid colon togetne 
with the diverticulum. Abdomen was closed without drainage. 

The microscopical report dated, February 16, 1932, was as follows: 
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Diverticulosis with omental faecolilhs. 
Based on X-ray and operative, findinps. 


Frc. 5. — Drawing depicting extreme diverticulosis of colon in 
cirrhotic adult female patient. Many of the diverticula had ruptured 
setting the concretions free in the omentum. There was total 
absence of reactionary inflammation a't sites of rupture in the colon 
or at the sites of lodgement in the omental fat. Cf. experimental 
drawings, Figs. 8 and 9. 



DIVERTICULOSIS WITH EXTRUSION OF FECOLITHS INTO OMENTA 

Specimen consists of two irregular-shaped masses of material, one speci- 
men is about i centimetre in diameter, very friable, dark brown in color and 
resembles a faecolith. On section it cuts with marked ease; shows a dark 
brown centre with a lighter brown periphery. The second piece is grayish 
on section. Microscopically the tissue (Fig. 6) is that from the large in- 
testine with round-cell infiltration and small connective-tissue deposit. The 
faecolith (Fig. 7) shows the usual structureless material with golden yellow 
bile pigment and nondescript material. 

The woman has since returned for treatment of cardiac decompensation. 
The abdominal condition has remained practically symptomless. 

The interesting feature in this case is the occurrence of repeated slow per- 
forations of diverticula by faecoliths without the production of symptoms of 
diverticulitis and without observable inflammatory reaction in the omental fat 
or adjacent borders of colon. Apparently, the colonic wall overlying the 
faecolith thinned out and' gave way as the neck of the diverticulum closed in, 
thus allowing the escape of calcified faecoliths without contamination from 
the bowel. 

An attempt was made to reproduce experimentally the passage of foreign 



Fig. 6. — Low-power microphotograph of wall Fig. 7. — Low-power microphotograph of a 

of diverticulum from the colon. Note the thin section through a faecolith taken, from the 

muscular coat. omentum. 


bodies from diverticula-like pouches of sigmoidal wall, and is represented 
on accompanying drawings. Four glass beads (Figs. 8 and 9) 1 centimetre 
in diameter, were drawn out from within the wall of the bowel, two at the 
inesosigmoidal border and two at the antimesenteric border, and ligated 
with linen as shown in illustrations. Omentum was sutured about the seg- 
ment containing the beads. Nine days later the beads had perforated the 
bowel, one suture had invaginated and remained attached at margin of healed 
perforation, the remaining three had evaginated and were found buried 
.in nodules of dense fibrous tissue ; and small intestine and urinary bladder, in 
addition to omentum, were firmly adherent at sites of perforation. There 
was no evidence of peritonitis. The dog was in good condition when sub- 
mitted to euthanasia. 

. similarity in the clinical and experimental findings is that perfora- 
tion proceeded without peritonitis but the striking difference is the absence of 
miiammatory reactions after several perforations in the clinical case and the 
marked fibrous tissue production in and about the experimental perforations 
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Drawings representing technic 
of ligating beads in divertic- 
ula-like pouches in canine 
colon. 




Omentum sutured over “di- 
verticula.” 


o 




Fig. 8 . 


Mucosal surface of colon 
nine days later. Note healed 
perforations. 



SIGMOID SHOWING 
HtALtD PERFORATIONS 
WITH ONE SUTURE IHUMM- 


Serosal surface with attached 
omentum. Note nodules of 
dense fibrous tissue about 
sites of rupture of foreign 
bodies. Cf. Fig. 5. 



SIGMOID SHOWING 

SEROSAL surface wm* 
ADHERENT OMENTUM, 
SMALL INTESTINE AND 
BLADDER. 

3 StmiRES AFPEAf* 
WITHIN noddies Of 

FIRM FIBROUS TISSUL. 


Fig. 9. 
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COMMINUTED SPIRAL FRACTURE OF FEMUR WITH OPEN REDUCTION 

This latter observation is believed to be more in keeping with clinical 
experience. 

Dr. Carl Eggers said that in diverticulosis of the colon some of the 
patients present an alarming clinical picture, with symptoms of intestinal 
obstruction, but half of them will recover without surgical interference. The 
majority who come in for surgery come for an acute emergency. All patients 
who have diverticulosis are liable to develop diverticulitis with its high mor- 
tality. Therefore they should be advised to keep the bowels open and adhere 
to a light diet with little residue. The disease should be looked upon as a 
serious condition. 

COMMINUTED SPIRAL FRACTURE OF THE FEMUR WITH OPEN 

REDUCTION 

Dr. Donald Gordon presented a woman, thirty-seven years of age, who 
while walking on the street on April io, 1929, was struck by a motor car. 
She was taken to a nearby hospital where X-ray showed comminuted fracture 
of middle third of left femur with displacement, and a reduced fracture of 
right ankle. There were multiple contusions of face. The patient’s employer 
had her transferred to the Fifth Avenue Hospital, where an immediate X-ray 
showed the left femur to have a comminuted spiral fracture of the shaft just 
below the middle, with one fairly large detached fragment from the inner 
and posterior portion of the shaft. There was very slight overriding and the 
alignment was fair. The right ankle showed a Pott’s fracture with posterior 
dislocation of tarsus, a fragment off posterior surface of the inferior articular 
surface of tibia. 

April 11, 1929, under general anaesthesia, the fracture of the right ankle 
was reduced with the patient in bed, and a non-padded split plaster encase- 
ment was applied from toes to mid-thigh. Rontgenogram of right ankle after 
reduction showed fragments in good position. The left femur showed greater 
displacement, proximal fragment more internal and distal fragment more 
external. Four days of skin traction with 30 pounds showed no improvement 
in position of the femoral fragments. The fracture was manipulated under 
general anesthetic. No crepitus could be felt. It was then considered that 
muscle was interposed between the fragments, which were held apart by the 
third fragment. Under general anaesthesia again axis traction tongs were 
applied to the left femoral condyles and strong traction made with manipula- 
tion of fragments in an endeavor to obtain reduction without open operation. 
1 he leg was put in a Thomas splint with the leg in full extension, and about 
20 pounds weight applied to tongs. Three days later a rontgenogram showed 
the tongs in position on the shaft of the femur about 4 inches above the 
articular surface of the knee. The overriding was corrected. There was 
some lateral displacement of the lower fragment, and slight anterior bowing. 
It was then decided to resort to an open replacement, using the Parnham 
bands to hold the ends of the fragments together and to use the axis traction 
tongs, which would permit the leg to be fully extended, together with a 
J homas splint for external support. The patient was taken to the operating 
room in a Thomas hip splint with traction maintained on the tongs. Under 
general anaesthesia the Thomas splint was removed while traction was main- 
tained on the tongs by an assistant; the fracture was exposed by lateral 
incision 20 centimetres in length. Interposed muscle fibres were displaced 
liom between the fragments. Contact was apparently normal between the 
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proximal and distal fragments. The ends of these fragments were placed 
in contact, and held by two Parnham bands. The middle third fragment was 
not disturbed with the purpose of avoiding injury to its blood supply and 
avoiding infection by its proximity to the tongs. The wound was closed and 
the Thomas splint reapplied. No other support was applied for external 
fixation other than the Thomas splint with the skeletal traction. 

At the end of ten weeks, July 2, 1929, the Thomas splint was removed. 
Fair union in the femur had taken place. She could raise her limb off bed, 
and had 15 degrees voluntary knee motion. 

August 12, she was discharged from the hospital with a walking splint 
on left limb made with knee- and ankle-joint to allow motion at these joints 
and extending up thigh to tuber ischii. Both legs 32 y 2 inches, left knee flexion 
50 degrees, hip motion satisfactory. Right ankle in good condition. 

This case illustrates a comminuted spiral fracture of the femur which 
neither skin nor skeletal traction afforded reduction by reason of the inter- 
position of muscle fibres, the intrusion of which was favored by the pres- 
ence of a complicating third fragment kept the proximal and distal frag- 
ments separated. Secondly, the use of a new type of skeletal traction tongs 
which permits the leg to be fully extended on the thigh. These tongs also 
have non-pentrating grip, and are prevented from graving out by the broad 
surface exposed to the cortex of the bone when the points are driven into 
the bone. The reporter had used these tongs to maintain extension of the leg 
and avoid the torsional strain which a long lever like the flexed leg might exert 
on the insecure internal fixation afforded by two Parnham bands as applied 
in this specific case. 

ACUTE SUPPURATIVE ARTHRITIS OF KNEE-JOINT 

Dr. Gordon presented a child, aged six years and ten months, who was 
admitted to the Fifth Avenue Hospital May 17, 1928, with infection of the 
left knee-joint. 

Four days before admission the boy had run a rusty nail into his left knee. 
He developed a temperature following this with increasing pain and swelling, 
with a complete loss of function of knee. The child has been in very good 
health. Fifteen hundred units of tetanus antitoxin were given in clinic. 
Temperature 101.8 0 ; pulse 90, respirations 24. The left knee-joint, was 
swollen, and contained fluid. There was tenderness on pressure over inner 
side of medial condyle of femur. 

The joint was aspirated and 5 cubic centimetres yellow purulent material 
withdrawn from knee-joint, which on culture showed staphylococcus albus. 

Operation . — Under ether anaesthesia an 8-centimetre incision was made 
on each side of the patella down to the synovial membrane. The joint was 
opened into, exposing cul de sac above and interarticular space below. There 
was a watery, grayish-like pus filling the joint under no great tension. The 
synovial membrane was oedematous and red, very much congested and 
swollen. The cartilage was red with deeper red punctate spots. There was 
no normal-appearing white cartilage seen. The joint was washed out with 
normal saline solution, and rubber dam strips were laid over edges of incision 
down to synovial membrane with loose gauze on top. Dry gauze was placed 
about this, a sterile cotton roll and a compression bandage of gauze were 
applied. Skin traction was applied to the leg, and the limb elevated in a hall 
ring Thomas splint, three pounds traction weight applied. 

Orders for the first night were: (1) Dakin’s solution q. 2 h. ; (2) volun- 
tary movements of few degrees q. 2 h. under supervision of nurse; (3) trac ' 
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lion to be continuous; (4) elevation of leg above heart. In the evening after 
operation, the temperature rose to 102 0 , then fell to 100 . The wound was 
dressed on the following day, gauze only removed, and a Carrel tube covered 
with gauze was laid in each incision between the rubber strips, but not into 
joint, and surface irrigated with Dakin’s solution q. 2 h. Dressed daily 

thereafter. . 

On the twenty-second wound was examined. 1 here was little discharge, 

wounds clean and doing well. Child moving knee voluntarily 2-3 h. up to 
20 0 without pain. The next day the temperature rose to ior.6°. 

O11 the twenty-third, grayish membrane on surface of soft parts in wound. 
Treated with 5 per cent, silver nitrate. 

On the twenty-seventh, knee doing well. No drainage, and temperature 
normal. Resisted extension movements of leg instituted. Steady improve- 
ment thereafter. 

January 21, his wound had healed without crust; he was walking with 
slight limp. Discharged the next day with 90 degrees flexion. He had been 
walking for a week. 

At follow-up three months later, family stated he returned to school two 
weeks after leaving the hospital. He had slight tenderness of scar, freely 
moving patella, and no limitation of motion in knee-joint. 

This case illustrated the importance and value of early drainage of an 
acute suppurative arthritis of the knee-joint, due to an implantation infection, 
before the articular cartilages have become infected to such a degree that 
their viability has become destroyed. 

TRANSCERVICAL FRACTURE OF NECK OF FEMUR WITH OLD 
MID-THIGH AMPUTATION 

Doctor Gordon presented a man, forty-two years of age, who was ad- 
mitted to the Fifth Avenue Hospital January 14, 1932, with a fracture of 
neck of left femur, with old mid-thigh amputation. 

During the war, the patient received an injury to left leg which required 
amputation of limb just about junction of middle and lower third of thigh. 
He had worn an artificial limb since. On the evening before admission while 
walking on the street, he stepped on something slippery and fell with the left 
leg doubled up under him. He was taken home on account of pain in hip 
and stiffness of the joint. He was brought to hospital the following day. 

X-ray films of both hips show a fracture through the neck of the left 
femur very near the head. There is a slight deformity but the fragments 
are in good contact, and the appearance is that of some impaction. 

Under gas-oxygen and ether, the leg was abducted and put in hyper- 
extension. Internal rotation could not be secured because of the absence of 
the knee and foot. A modified Whitman spica was applied from high on 
chest to beyond end of stump on left side. No attempt was made to break 
up any impaction. 

Two weeks later the bandage above right groin was cut away to permit 
him. to sit in a chair. He was up walking on crutches, with which he was 
familiar, and was discharged to his home to return to the hospital in ten 
weeks for removal. - , 

March 27, 193°) ten weeks following application of the bandage, he re- 
turned for its removal, which was done. Had movement of 45 degrees 
flexion, extension about 15 degrees, abduction and adduction good without 
pam. X-ray films of hip showed the fragments in the same position as in 
previous examination. There is apparently some callus production. 
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Six months after fracture, he stated at a follow-up, that five weeks after 
leaving the hospital he began to walk using artificial leg, with crutches ; at 
five months began weight bearing and walking with crutches. Still uses cane. 
Can sit in chair naturally. Can abduct left leg 30 degrees, flex thigh 90 
degrees. 

This case demonstrates the adequacy of repair in a high cervical fracture 
of the femur with some impaction in a relatively young person, using the 
Whitman abduction principles in so far as they could be applied, in the absence 
of the knee and foot to control internal rotation. 

GASTROJEJUNAL ULCER AFTER GASTROENTEROSTOMY 

Dr. J. William Hinton presented three cases of gastrojejunal ulcer 
occurring after gastroenterostomy. 

GIANT-CELL SARCOMA OF TIBIA 

Dr. William B. Coley presented a woman who at the age of twenty- 
three years was admitted to the Hospital for Ruptured and Crippled in 
October, 1904, on account of a large, soft swelling over the internal malleolus 
of one tibia. At operation much reddish-brown, soft material was removed 
from the lower end of the tibia. The entire lower third of the tibia was 
apparently involved, and only a thin outer shell remained. The ankle-joint 
was not involved. Microscopical examination gave the diagnosis as giant- 
cell sarcoma. 

A local recurrence developed and on January 3, 1905, a second curettement 
was performed followed by prophylactic treatment with toxins and Rontgen- 
ray. At the time of her discharge from the hospital, five months later, 
regeneration of bone had taken place in the destroyed area of the lower end 
of the tibia, and there was a perfect functional result. 

At the present time, twenty-eight years later, the patient remains in good 
condition with no evidence of a recurrence. 

A second case presented was a woman who when seventeen years old was 
admitted to the Hospital for Ruptured and Crippled in August, 1913. An 
extensive curettement was done followed by tight packing. The wound 
healed and the cavity filled up without infection. A few days later the toxin 
treatment was begun, but on account of a severe attack of “grippe” it was 
discontinued in January. A short while later a recurrent tumor was 
found at the upper and inner end of the right tibia, at the side of the old 
sinus. A second curettement was performed. This was followed by a 
prompt recurrence. One application of the radium pack (12,000 millicurie 
hours) was given over the site of the tumor, and the toxins were resumed 
and kept up for a number of months. The patient made a complete recovery 
and is in excellent health at the present time, seventeen years later. 

In this case Doctor Ewing’s original diagnosis was that of typical giant- 
cell sarcoma of the epulis type and of very moderate malignancy. A micro- 
scopical section was submitted to Dr. George Barrie, who had made a special 
study of benign giant-cell tumors, and he reported the condition to be a 
malignant one. With this opinion Doctor MacCarty of The Mayo Clinic 
agreed. However, the Bone Sarcoma Registry (see case No. 145) b as 
classified the case as a benign giant-cell tumor. 

Doctor Coley said he had presented these two patients because he be- 
lieved that the problem of the treatment of benign giant-cell sarcoma of the 
long bones was a most important one, and that there was no unanimity of 
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opinion among surgeons as to what method of treatment should be employed 
in an individual case. Paget and Nekton, more than eighty years ago, 
pointed out the benign nature of the majority of giant-cell tumors and advo- 
cated conservative measures, their teaching had little permanent influence; 
up to comparatively recent times amputation remained the method of choice 
in the great majority of cases. 

Doctor Coley believed he had the honor of being the first to advocate the 
conservative treatment of sarcoma of the long bones exclusive of giant-cell 
tumors. 

Doctor Coley showed lantern slides of two other cases of very extensive 
giant-cell sarcoma of the femur with involvement of the knee-joint, and of 
the tibia as well in one case, in which recovery took place, under toxins alone 
in one case, and under toxins and curettage in the other. In the latter, one 
radium pack (12,000 millicurie hours) was applied and a steel needle con- 
taining 100 milligrams radium was introduced into a small sinus and left 
there for three hours. This, however, Doctor Coley believes was entirely 
unnecessary as the patient was apparently cured when the irradiation was 
begun. A noteworthy feature of this case was the short period of disability, 
vie., only four months. There was almost complete restoration of function, 
and the patient remained in good health until eight years later when she died 
of haemorrhages from childbirth. Doctor Coley could recall no case in litera- 
ture of a giant-cell sarcoma of the lower end of the femur with extensive 
knee-joint involvement that had been cured by anything short of amputation. 

EMBRYONAL CARCINOMA OF TESTIS 

Dr. Bradley L. Coley presented a man, forty years of age, who was 
first seen April 16, 1928, when he was admitted to the Hospital for Ruptured 
and Crippled with a history of having had a painless enlargement of the right 
testis of five years’ duration. It had grown slowly at first but during the 
past year he felt its increase had been more rapid. 

The right half of the scrotum was enlarged to the size of a small grape- 
fruit by a semi-cystic swelling, which was tense and which transilluminated. 
The testis could not be made out by palpation of the mass. April 17 he was 
operated upon under ethylene anaesthesia through a scrotal incision. Upon 
opening the tunica vaginalis the escape of several ounces of bloody fluid 
revealed an obviously malignant tumor which had replaced the testis. An 
inguinal incision was then made and the vessels of the cord and vas deferens 
were clamped high up at the internal ring and the entire mass removed 
cn bloc. 

The pathological report was embryonal carcinoma of the testis with 
lymphoid stroma, Grade IV, radiosensitive; it belongs to the type known as 
seminoma of Chevassu. 

The post-operative treatment consisted in 152,000 milligram hours of 
exposure to the radium element pack, using a 6-centimetre portal at 15-centi- 
metre distance; four portals — right abdomen anteriorly, posteriorly, right 
groin and right scrotum. These treatments were given over a period of five 
weeks, requiring thirty-eight hours of actual exposure, and were followed 
seven weeks later by two high-voltage X-ray treatments, one over the right 
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abdomen anteriorly and one posteriorly. The radium and X-ray treatments 
were given at Memorial Hospital. 

During this seven weeks’ interval he was re-admitted to the Hospital for 
Ruptured and Crippled and given a short, but intensive, course of eleven 
injections of mixed toxins, ten of which were given intravenously, and seven 
of which produced pronounced rigors and febrile reactions. 

Since July 27, 1928, the date of the last X-ray treatment, he has had no 
treatment whatsoever and has worked steadily as an investigator for the 
Department of Education. His weight has remained at or above his previous 
normal and he has been without symptoms. 

OSTEOSARCOMA OF FEMUR 

Dr. William B. Coley presented a tumor of the lower end of the femur, 
which he believed furnished convincing evidence that there are certain benign 
giant-cell tumors which become transformed into the malignant osteogenic 
type. The case under discussion occurred in a male, aged twenty-seven years, 
who was admitted to the Memorial Hospital in June, 1929, with a tumor of 
the lower end of the femur which had all the clinical and rontgenological fea- 
tures of a benign giant-cell tumor. Rontgen therapy was given for nearly two 
years under the direction of Doctor Herendeen. The tumor steadily increased 
in size, and in 1930 a pathological fracture occurred. After a prolonged 
period of disability, Doctor Coley, in 1931, advised an amputation. To this 
the patient would not consent. In October, 1931, he consulted Dr. F. H. 
Albee who believed it would possible to save the limb by conservative opera- 
tion, that is, curettage with implantation of fat graft. The operation was 
performed October 21, 1931 ; the wound healed by primary union, and the 
patient left the hospital in good condition. Within one month he developed 
a daily temperature of 102-103°. He returned to the New York Post-Gradu- 
ate Hospital, where an amputation was performed January 14, 1932. A very 
large tumor was found to have developed at the site of the curettage, which 
had involved and- completely destroyed the knee-joint. Microscopical ex- 
amination showed an entirely different type of tumor from the one removed 
in October, 1931. It was a definitely malignant osteogenic sarcoma with no 
trace of giant-cell structure. A few weeks later another operation had to be 
performed for a recurrence in the stump. Rontgenograms taken at this time 
showed definite evidence of pulmonary metastases. The patient died on 
April I, 1932. 

FREE FULL-THICKNESS SKIN GRAFT. ITS FIELD OF APPLICABILITY 
AND TECHNICAL CONSIDERATIONS 

Dr. John Garlock read a paper with the above title for which see page 
2 59 - The reading of the paper was accompanied with a motion picture 
demonstration. 

Dr. William F. MacFee said there is no question but that the full- 
thickness graft resembles normal skin more closely than the Thiersch. Its 
limitations, however, are numerous. It may be used only in clean wounds. 
Another point is that when one gets a take small areas of necrosis are likely 
to develop and those little sloughing areas are slow to heal. They are likely 
to become infected and show a tendency to form keloids. For any place 
about the face this is a serious disadvantage. The tendency of full-thickness 
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grafts to become pigmented is important when considered for use about 
the face. 

There is one thing about full-thickness grafts which Doctor Garlock did 
not mention and that is if buried beneath other tissues the full-thickness 
graft will nearly always take. The epithelial surface probably derives some 
nourishment from the overlying raw surface as well as from the raw surface 
beneath. This vitality of the buried graft is important in the use of pedicle 
flaps about the face. It is often desirable to have both sides of the pedicle 
graft covered by skin. By burying the full-thickness graft under the flap one 
will nearly always get a complete take. 


STATED MEETING HELD OCTOBER 12 , 1932 

The President, Dr. John Douglas, in the Chair 

GASTRIC RESECTION WITH INTESTINAL OBSTRUCTION FORTY-EIGHT 

HOURS LATER 

Dr. J. William Hinton presented a man, aged thirty-six years, operated 
upon at Post-Graduate Hospital June 20, 1932, for a duodenal ulcer with 
chronic pancreatitis. For ten years previous to admission to the hospital the 
man had had attacks of epigastric pain, coming on three or four hours after 
meals; the discomfort was relieved by the intake of food. At the beginning 
of his trouble he had periodicity with intervals of six to eight months in 
which he would be free from discomfort. His symptoms had gradually in- 
creased in severity and for the past two years he has been under constant 
medical treatment for an ulcer of the first portion of the duodenum. X-rays 
taken May 2, 1930, had revealed a duodenal ulcer. In spite of a Sippy 
regime, Saunder’s vaccine intravenously, and gastric mucin, this patient 
did not obtain symptomatic relief. X-rays November 5, 1930, July, 1931, 
and April. 1932, had all confirmed the duodenal ulcer. At the time of ad- 
mission the patient was suffering constant pain in the epigastric region which 
radiated through to the small of the back. 

Operation June 20, 1932, revealed a large duodenal ulcer on the posterior 
portion of the duodenum which was adherent to the pancreas. The head of 
the pancreas was enlarged and showed evidence of chronic inflammation 
with a normal gall-bladder. In view of the pancreatitis a gastric resection 
was done with an anticolic anastomosis and an enteroenterostomy. After 
completing the operation the omentum, which was quite heavy, was placed 
over the suture line, and the abdomen closed. A Levine tube was placed 
in the stomach. The patient made an uneventful convalescence until forty- 
eight hours later when it was noticed on irrigating the stomach that there 
was a definite fecal color to the stomach contents. The patient had no 
complaints and was in excellent condition, except his pulse had gone from 
90 to 130. A diagnosis of high intestinal obstruction was made and the 
patient observed for another two hours to be sure that the obstruction was 
complete. At the end of this time a second laparotomy was done. The 
abdomen was opened through a left rectus muscle-splitting incision and on 
opening the peritoneum and inspecting the anastomosis between the stomach 
and the jejunum, and the enteroenterostomy, it was found that the omentum 
had slid to the left above the transverse colon and in so doing caused a torsion 
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of the efferent loop of the jejunum, producing a complete obstruction. The 
omentum was then replaced in its normal position and the abdomen closed. 

There was considerable fecal drainage through the Levine tube for the 
next six hours but after that the irrigations became clear and the patient bad 
an uneventful convalescence. 

Dr. Edwin Beer said it was surprising that after extensive gastric 
operations, and even after gastroenterostomies, that intestinal obstruction 
due to adhesions to the raw surfaces adjacent to the suture line was not more 
frequent. Years ago, the patient, after gastric operation, such as gastro- 
enterostomy, frequently had what was called a vicious circle. In those days, 
extensive gauze protective packs were used during the operation and prob- 
ably this gauze frequently led to post-operative adhesions about the anas- 
tomosis and to ileus caused by the adjacent small intestinal loops becoming 
plastered onto the anastomosis. In looking over his records, he found two 
such cases following gastro jejunal anastomoses. Having seen various sur- 
geons make anastomoses between jejunum and stomach in various positions 
and with various clamps, etc., it is more than likely that the method of anas- 
tomosis was not the cause of the so-called vicious circle, as much as secondary 
adhesions leading to high intestinal obstruction which would produce symptoms 
suggestive of a vicious circle. The only method of treatment is immediate 
re-operation, as patients go downhill very rapidly. 

GASTROJEJUNAL ULCER WITH CHRONIC PANCREATITIS. RESECTION 

OF JEJUNUM 

Dr. J. William Hinton presented a man, aged forty-one years, who was 
admitted to the Stomach Clinic of the Fourth Medical and Surgical Divisions 
of Bellevue Hospital December, 1930, complaining of pain in his back and 
epigastrium for the past ten years. The patient stated he had been operated 
upon in the Jersey City Hospital on April 7, 1926, and the report from that 
institution revealed from X-ray study on March 22, 1926, ptosis of the 
stomach with an irregular duodenum and ptosis of the transverse colon. At 
operation April 7, 1926. the stomach, gall-bladder and duodenum were found 
normal. The appendix was chronically diseased and an appendectomy done. 
He was not relieved of symptoms following the operation and one year later 
he was having more distress than before the operation. X-rays taken in 
April. 1927, revealed a duodenal ulcer. He was treated for this but on 
March 14. 1930, he had a sudden severe abdominal pain and was taken 
immediately to the Jewish Hospital in Brooklyn and operated upon for a 
perforated ulcer. Operative findings in that institution revealed an old 
indurated pyloric ulcer on the posterior surface perforating into the pancreas. 
A closure of the perforation was done with a posterior gastroenterostomy. 

Following the operation he received relief from his symptoms for only 
about two months. Since then he, has had constant discomfort until coming 
under the reporter's observation in December, 1930. X-rays taken December 
2 9> I 93°. revealed a persistent deformity of the first portion of the duodenum, 
characteristic of a duodenal ulcer, with a gastroenterostomy of somewhat dimin- 
ished function but no jejunal ulcer demonstrated. From that date until 
October 22, 1931, he was receiving Saunder’s vaccine intravenously, gastric 
mucin and a Sippy regime, but in spite of this he got no relief from his 
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symptoms. X-rays taken in August. 1931, revealed a duodenal deformity 
characteristic of an ulcer with a normal gastroenterostomy stoma. He then 
discontinued treatment in the clinic and was under the care of private physi- 
cians until September 1, 1932, when he returned complaining of severe 
abdominal pain which necessitated his having morphine at intervals for several 
weeks for the relief of his pain. In view of his excruciating pain a diagnosis 
of jejunal ulcer penetrating into the pancreas, with chronic pancreatitis, was 
made. 

Operation September 9, 1932. On opening the peritoneal cavity numerous 
adhesions were found, but on inspecting the pylorus and duodenum no evi- 
dence of ulceration could be detected, but there was a large penetrating 
gastrojejunal ulcer on the jejunal side into the pancreas. The stoma was 
disassociated and the stomach closed, and eight inches of the jejunum resected 
with an end-to-end anastomosis. The patient made an uneventful convales- 
cence and was discharged fifteen days later. 

This patient was presented to illustrate the difficulty in diagnosing mar- 
ginal ulcers in spite of repeated gastro-intestinal X-ray series. Marginal 
ulcers are frequently overlooked and one should not rely too much on X-ray 
studies in reporting cures following gastroenterostomies. 

Doctor Hinton presented three cases for the purpose of drawing atten- 
tion to gastric symptoms being produced by a thyroid deficiency ; as there is 
no evidence of a goitre in these patients the diagnosis is frequently over- 
looked, and patients of this type are operated upon with unsatisfactory 
results. 

Case I. — Woman, graduate nurse, twenty-eight years of age, first seen 
in August, 1931, complaining of nausea and vomiting with pain in epi- 
gastrium for the past ten years. Her condition is usually worse in the late 
afternoon, or around 10 to 12 at night. Her past history was negative, hut 
in 1920, at the age of eighteen, she was X-rayed at the Boston City Hospital 
for a duodenal ulcer and the X-rays were reported as being suspicious. She 
had followed an ulcer regime for several years, without relief of her symp- 
toms. Before consulting the reporter she had had two gastro-intestinal 
X-ray series taken at Bellevue Hospital which were reported negative. She 
stated that she vomited undigested food. Her skin was dry, hair was falling 
out and she tired easily, and had very little energy until the middle of the 
day; her symptoms were made worse after a day’s work. Physical examina- 
tion revealed epigastric tenderness with pulse 64, blood-pressure of 100 over 
70; a diagnosis of hypothyroidism was made. A basal metabolism done 
August 28 was a minus 18. The patient was not put on treatment until 
October 10, 1931, as she left town after the examination. Then she was 
given thyroxine .60 grain, intravenously, and thyroid extract grains I, T. I. D„ 
by mouth. She was given eight injections of thyroxine, intravenously, at 
weekly intervals, after which she was greatly improved. November 27, 1931, 
her basal metabolism was a minus 8, and she was practically free from symp- 
toms, and was not seen again until January 30, 1932. At that time she 
stated she had been well since her last visit, bothered with nausea only a few 
times, her hair was greatly improved, and her basal metabolism repeated at 
that time was a plus 3, hut she continued taking thyroid extract daily. 
March 16. 1932, she was weighing 149 pounds, a gain of ten pounds while 
under treatment. At this time the patient is about fifteen pounds heavier 
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than when treatment was started and with the exception of a tired feeling 
when medication is discontinued she has no complaints. 

Case II. — Male, fifty-nine years of age, seen July 15, 1932, complaining 
of loss of fifty pounds in weight, vomiting and weakness. Past History.— 
Negative. Present Illness . — The patient states that three years ago he 
began having attacks of nausea and vomiting with some epigastric distress. 
Attacks have gradually gotten worse and during the past six months he has 
not worked. Has vomited large quantities of thin watery secretion. Physi- 
cal examination revealed epigastric tenderness and suspicion of mass in right 
upper quadrant. Gastro-intestinal series ordered with a diagnosis of carci- 
noma of the pylorus, but the X-rays were reported negative. The patient 
had no symptoms referable to a thyroid deficiency but a basal metabolism 
was ordered as a means of ruling out a hypothyroidism. The first test was 
unsatisfactory, and on August 4, 1932, his test revealed a minus 22. He was 
put on thyroxine intravenously, at weekly intervals, and thyroid extract 
grains I, T. I. D. and since treatment was started he has been free from 
symptoms and feels perfectly well and has gained about seven pounds in 
weight. A basal metabolism done on September 28 was a plus 13. Thyroxine 
has been discontinued and he is now taking thyroid extract by mouth. 

Case III. — Male, aged sixty-two years, first seen in March, I93 2 > com- 
plaining of nausea and vomiting and a burning sensation in upper abdomen 
which was relieved by the intake of food. Past History. — Negative. Present 
Illness . — Patient states he has had a burning sensation in abdomen for the 
past four years and that this has been gradually getting worse and for the 
past several months he has had constant abdominal discomfort with nausea 
and vomiting which has incapacitated him from work and during this time 
he has lost fifteen pounds. A gastro-intestinal series done at Bellevue 
Hospital was negative for a gastric or duodenal ulcer but a basal metab- 
olism done March 18 revealed a minus 19. The patient was then put on 
thyroxine intravenously, at weekly intervals, and thyroid extract grains I, 
T. I. D. He began to show improvement and for the past four months 
has been symptom-free. To date he has had seventeen injections of 
thyroxine, and has continued thyroid extract by mouth. Basal metabolism 
done on October 5 was a plus 23. At this time he weighs ii8 1 / 2 pounds, 
as against 104 pounds when treatment was started. Thyroxine has been 
discontinued and he is taking only two grains of thyroid extract daily. 

These patients will have to continue thyroid medication but after the 
basal metabolism has been raised to normal with thyroxine, intravenously, 
it is much easier for them to he kept in balance by oral administration. 
Patients suffering from hypothyroidism frequently do not absorb thyroid 
satisfactorily when administered orally and that is the reason for using 
thyroxine intravenously. 

JEJUNOSTOMY FOR GASTRIC ULCER 

Dr. Hugh Auchincloss presented a man, forty-four years of age, first 
seen by him December 21, 1931. He came for relief of long-standing indi- 
g esU on. He did not appear seriously ill. His brother had a gastric ulcer 
and his mother died of carcinoma. In 1922, he began to have digestive 
symptoms, and this year his gall-bladder and appendix were removed at 
Lebanon Hospital. In 1924, his symptoms returned. At various times under 
gastric lavage, milk, cereal, toast and simple diet, he had been greatly relieved. 
About June, 193°) his symptoms began to be more persistent. He was unable 
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to work because of a pain that came on irregularly, not only before, but 
after meals, beginning in bis left lower chest, chiefly in his epigastrium, and 
radiating to the lower abdomen, ending up low down in his back. The 
pain was very severe, h was not relieved by taking food, but when on a 
careful diet he had less of it. He was chronically constipated and had gaseous 
eructations, nausea, and occasional vomiting. 

In 1030. X-ray studies at the Presbyterian Hospital showed a small 
gastric residue, but no other evidence of pathology in the gastro-intcstinal 
tract. Just previous to admission in December. 1031. a crater of consider- 
able size was demonstrated on the lesser curvature, indicative of ulcer of the 
stomach. 

December 30. 1031. a partial gastrectomy and a post-colic gastroenter- 
ostomy with a jejunoduodenovtomv and a. jejunostomy were done. At the 
end of a rather long operation his blond-pressure was uo and his condition 
good. A Murphy button was used in doing the jeiunoduodenostomy. The 
button was passed the twenty-seventh day after operation. 

Sterile 5 per cent, glucose was given to him through the jejunostomy 
opening for two weeks. At first the tube was left undamped but later was 
clamped for varying periods of time. I’p to l—’oo cubic centimetres of fluid 
a day were taken in this way. 1 1 is stomach was washed three times during 
the first week because of hiccough. Incidental to this there was a separation 
of the wound edges without visceral protrusion. Although this prolonged his 
stay in bed it was not of particular significance. This has. however, given 
rise to a post-operative hernia. 


PAGET'S DISEASE OF RONE MISTAKEN FOR METASTATIC CARCINOMA 


Dr. Morris K. Smith presented a man of sixty-one years who entered 
St. Luke's Hospital in January. 1030. in care of l)r. 11 . ( 1 . lhigbee. for hyper- 
trophied prostate. Fifteen days after a first-stage suprapubic eystostomy, 
while he was being helped into a chair, his left thigh snapped. X-ray exami- 
nation showed a pathological fracture of the left femur with hone changes, as 
later determined, also in the pelvis, sixth dorsal vertebra, and right humerus, 
thought to he those of metastatic carcinoma. The skull was not involved. 
Although the prostate did not suggest malignancy to palpation it was assumed 
to he the focus and the advisability of going through with the second stage of 
the operation was questioned. Meanwhile, the fracture was put up in sus- 
pension and traction. In two months union was sufficiently firm to allow the 
patient tip in a chair. A month later the prostate was removed hv Doctor 
Bugbce. The pathological report was adenomatous hyperplasia with no evi- 
dence of malignancy. The patient left the hospital in May. four months after 
admission, cured of his prostatic disease and walking with a brace. 

Despite the proved innocent character of the prostatic enlargement the 
fear that he was suffering from malignancy involving the hones still persisted 
at the time of his discharge. The further progress of his ease, however, 
has ruled this out', and established the diagnosis of osteitis deformans. In 
the period of two and one-half years since leaving hospital the patient has 
gained weight and remained well. There is no shortening of the leg and 
he walks without a limp. A recent X-ray showed the appearance of the 
involved bones to be approximately the same. 

This case was presented to emphasize the difficulty that may arise in the 
differentiation of Paget’s disease and metastatic carcinoma of bone. The 
reporter referred to an article by Carman and Carrick of The Mayo Clinic 
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(Collected Papers, vol. xii, p. 1160, 1920), in which they cite fifteen cases 
of Paget’s disease, four of whom were diagnosed by X-ray as metastasis in 
bone. They state that “the osteoplastic type of metastasis is the one condition 
that may easily be mistaken from the X-ray standpoint for an osteitis 
deformans.’’ 

When a typical case of Paget’s presents, with skull and long bone involve- 
ment, the diagnosis is simple, based upon the clinical picture and the X-ray 
findings, but when the disease is limited to one bone, the diagnosis may be 
almost impossible. In the X-rays shown by Doctor Smith, the eburnation of 
the body of the vertebra is more suggestive of carcinoma, whereas pictures of 
the pelvis and long bones seem more suggestive of Paget’s disease; possibly 
both are combined in this particular patient. 

Dr. Howard Lilienthal said that he thought the clinical course had 
considerable significance in the diagnosis. This man is walking about, per- 
fectly well, the picture of health, so that it does not seem there can be any 
question of the correctness of Doctor Smith’s diagnosis. 

Doctor Smith, in closing the discussion, replied to Doctor Bancroft that 
he had examined the patient’s neck carefully more than once hoping to find 
evidence of an enlarged parathyroid gland but with negative result. A cal- 
cium determination made on the serum was 13 milligrams, phosphorus 3.4 
milligrams. The calcium output in one twenty-four-hour urine specimen 
was 360 milligrams. 

CYSTS OF EXTERNAL SEMILUNAR CARTILAGE 

Doctor Smith presented a man, thirty-seven years old, on whom he had 
operated for cystic tumor of the external semilunar cartilage in May, I 9 2 5 - 
A swelling had appeared on the outer side of the right knee four years before. 
There was no history of trauma. For the past year there had been pain and 
disability. Examination revealed a swelling on the outer side of the knee 
one and one-half inches in diameter. Flexion of the knee was limited to 90°. 
The thigh on the involved side measured one inch less than its fellow. 
At operation the tumor was found to be tensely compressed beneath the 
fascia and attached to the external cartilage of the joint. In cutting it away 
a yellowish discoloration of tissue was noted similar to that found in the 
tumor itself, suggesting that the disease may have extended into the cartilage. 
1 he cartilage was not removed. On section the tumor was made up of 
multiple cysts with gelatinous content. 

The patient was relieved of his symptoms following the operation and 
was presented before this Society five months later at the meeting of October 
14. 1925. There had not been an opportunity to examine him previous to 
the presentation, although he had reported himself well. He had at this time 
a recurrence of tumor at the original site in spite of his symptomatic and 
functional recovery. 

On examination at the follow-up clinic ten months after operation it was 
found that the tumor was larger than ever before. Although he had no 
complaints the operation was considered a failure. 

Seventeen months after the operation the tumor had decreased markedly 
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in size. At two years a small cystic mass the size of a finger nail remained 
and at two and one-half years a small mass was still found. 

At the next examination three and one-half years subsequent to operation 
it had disappeared, and at the last examination in December, 1931, s * x anf ^ 
one-half years after operation, was still absent. 

Instances of recurrence necessitating a second operation when the carti- 
lage was not removed at the original intervention have been reported. 

JEJUNOSTOM Y — A CLINICAL AND EXPERIMENTAL STUDY 

OF THE TECHNIC 

Dr. William Howard Barber read a paper with the above title for 
which see page 553. 

Dr. Allen O. Wiiipble said there were certain points in connection with 
the topic of the evening which he wished to discuss. The first was in regard 
to the technic, especially in cases where jejunostomy is done as a temporary 
measure. As a permanent measure Doctor Barber’s method would have 
greater advantages over the tube method. In regard to bringing the jejunum 
up to the abdominal wall the speaker differed with Doctor Auchincloss. His 
feeling in regard to the making of a temporary jejunostomy is that this 
should be as simple as possible and he was glad to see from Doctor Barber’s 
presentation that the Kader produces less obstruction than the Witzel. It has 
been his practice to insert a rubber catheter, suturing the tube into the edges 
of the opening in the jejunum and then tying the purse-string suture fairly 
snug. He does not tie it too tight for fear of interfering with the normal 
blood supply which is a great safeguard. He never uses omentum as it does 
not build up barriers around the jejunum. One has to trust the peritoneum 
to take care of the barriers to be built up against leakage. He has seen 
severe fistula follow bringing the jejunum up to the abdominal wall. He had 
been interested in going over the post-mortem findings in cases in which 
jejunostomy had been done since the Presbyterian Hospital moved up to 
168th Street. There have been seven cases so examined during the last four 
years in which jejunostomy was used and the patients came ultimately to 
autopsy. In none did peritonitis result from the jejunostomy. One died of 
hsemorrhage where the incision was made in the left rectus. It is his custom 
to use a pericostal incision near the outer border of the rectus. In none was 
there peritonitis or death occurring from leakage. In none of these cases 
was the jejunostomy a factor in hastening the end. There was one interest- 
ing thing: that was the red, congested appearance of the jejunum to which 
Doctor Barber alluded, and in one case multiple ulcers were present. 

Dr. Seward Erdman said that he believed that too many jejunostomies 
had been performed in the past but surgeons are now learning the limita- 
tions a.s well as the proper indications for their use. Regarding the animal 
experiments reported by Doctor Barber, he was surprised to see that leakage 
had occurred into the peritoneal cavity in a number of instances, within the 
short space of two days, where the Stamm-Kader method and an omental 
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flap had been used, and the abdominal wall closed about the tube. Such an 
occurrence would constitute a serious menace to the patient. Irrespective 
of whether omentum has been used or not, one would expect that the snug 
suturing about the tube in the intestinal wall would keep it watertight for 
more than two days. 

On the Second Division of the New York Hospital, they have used the 
Witzel method almost exclusively and the wound is left open except for 
closure of the peritoneum. 

The rubber tube is not sutured to the gut at any point, but may be 
fastened to the skin by one loose suture, to aid in retention. 

The Witzel suture line is fastened by one suture to the parietal peri- 
toneum. Even very early, if indicated by non-drainage, one may safely 
clear the tube by gentle syringe irrigation, and without leakage for several 
days. In any event the leakage will come out of the wound, avoiding con- 
tamination of the peritoneum. 

As the tube is not sutured to the intestinal wall, it may be readily shifted, 
by slight rotation, or pushed a bit farther in, or partially withdrawn, without 
disturbing its function. 

Usually the tube has served its purpose and can be withdrawn in about 
five days, after which there is practically no leakage and the wound closes 
promptly by granulation. 

Dr. Henry F. Graham commented on the fact that nothing had been 
said regarding the suture material used. That is a very important factor. 
In operating in the different hospitals one has to use the material at hand. 
In one an atraumatic suture is used, the purpose being to get away from the 
loop in the eye of the needle. The speaker once had a bad case of obstruc- 
tion in this hospital where plain suture material was used. The patient died 
and the pathologist thought the peritonitis was most marked around the site 
of the jejunostomy. One should use either chromic or silk of some kind. 
Doctor Graham said he did not use an ordinary catheter because it does not 
drain properly. He prefers to use a tube the same size as a catheter with 
a few openings in the side and one on the end because this causes more easy 
drainage. He has noted that the cases which drain profusely for the first 
twenty-four hours are the ones that get well and the ones that 'do not drain 
do not get well. 

Dr. Howard Lilienthal said he did not know what method Doctor 
Barber used during operation to block the gut, but he was firmly convinced, 
as he has frequently expressed himself before this Society, that a large 
piece of rubber dam with a small hole punched in the middle makes the best 
occlusion for the loop of gut during the operation. The little hole is stretched 
by the operator, or an assistant, while a generous loop of gut is drawn 
through it and the rubber sheet is permitted to contract thus isolating the 
part to be operated upon. Nearly all his jejunostomies have been performed 
for obstruction combined or not with peritonitis. He also uses a fine tube 
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instead of a catheter because the lumen of the tube compared with the out- 
side measure is greater than that of the usual thick-walled catheter. He has 
always used the Witzel method in the small intestine and he anchors the tube 
to the opening in the gut by a single suture of fine catgut. This gut dis- 
appears in two or three days so that there is no trouble in moving the tube. 
Doctor Lilienthal, however, does not often move the tube from its position 
but if stoppage takes place he injects a little air or water through the tube 
for relief. He does not anguiate the gut by suturing it to the parietal 
peritoneum. Should leaking occur later on there is no cause for alarm for by 
that time a sinus will have formed and the leaking material does not con- 
taminate the surrounding healthy parts. He has always advised that 
jejunostomy should precede resection of the thoracic oesophagus because 
oesophagogastrostomy can then be performed by drawing the stomach up 
into the mediastinum through an enlarged opening in the diaphragm. 1 his 
would be difficult or impossible if gastrostomy had been performed instead 
of jejunostomy. Fine silk is better than catgut in many of Witzel's opera- 
tions because it takes longer to cut through the gut wall and eventually dis- 
appears. Doctor Eliot once showed a specimen in which, at post-mortem 
years after a large intestinal resection with hundreds of silk ligatures, not a 
single stitch remained. 

Dr. Hugh Auciiincloss said that he believed if in doing a jejunostomy 
one let the gut go back very far there are risks run quite as great as if the 
gut is brought close to the abdominal wall. Although Doctor Barber argues 
that the leakage is greater, Doctor Auchincloss felt he would rather have any 
leakage occur near the wall than in the abdominal cavity. Besides, if they 
are made properly and no drainage required in the wound, they do not leak. 
The small fistulas that occur when the tube is removed close promptly. 
Furthermore, it would seem preferable to have one loop of intestine with 
an adhesion to the anterior abdominal wall where it is easy of access if ileus 
subsequently did develop than several coils adherent to one another deeper 
in the peritoneal caAuty. Emphasis should be made upon its use as a pro- 
phylaxis against obstruction. If one is going to use it one should do so early. 
Ihe second thing is in regard to what one should put in a jejunostomy. If 
one has to put in fluids it is well to put in sterile, and very bland fluids. Five 
per cent, glucose is the best and next salt solution. In regard to the tube, it 
is the speaker s practice to make six or seven holes in the tube with a punch 
and for suture material he uses fine catgut crimped on tlie end of the needle. 

Doctor Barber, in closing the discussion, said that he had thought the 
modified technic, using the flap, combined the advantages Doctor Whipple 
had brought out together with the advantages of having the stomatized loop 
close to the abdominal wall. The sutures were protected by fresh peritoneum 
and the loop and flap were covered by omentum. This overlying omentum 
saved the jejunal loop from harmful adhesions. In answer to Doctor Erd- 
man regarding the leakage occurring within two days, the speaker explained 
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that it was the very early changes going on about the tube in the intestinal 
loop: the seepage of digestive secretions from between the sutures or the 
fibrelike adhesions (represented in the drawings), that were, of special inter- 
est. In certain of the experiments fine streams of digestive fluid giving a 
fiery-red appearance to the peritoneum and especially to the omental fat were 
observed within forty-eight hours. The presence of these currents of leaking- 
fluid seemed to make impossible the formation of adhesions. The omentum 
confined the irritating intestinal fluid for a few hours but by the third day 
pools of blood-stained fluid were observed in such cases in the left lumbar 
gutter or pelvis. In regard to suture material, the speaker used fine chromic 
gut with needle attached. The question of drainage had been brought up, 
and in this regard Doctor Barber was in accord with Doctor Graham, who 
said that the cases that drain well early do well. Doctor Lilienthal’s idea of 
using rubber dam in the place of intestinal clamps was new to the speaker 
and he thought he would try it in the future. He, too, did not favor the use 
of intestinal clamps. 


STATED MEETING HELD OCTOBER 31 , 1932 
The President, Dr. John Douglas, in the Chair 
OSTEOMYELITIS OF THE SKULL 

Dr. Grant P. Pennoyer presented a child, ten years old, who, on Sep- 
tember 7, was taken ill with an intense headache and a temperature of 105°. 
A reddened, swollen, well-demarcated area of inflammation was on the centre 
of her forehead. She was kept in bed nine days with marked improvement. 
An area of fluctuation then appeared in the forehead into which was made 
a small incision on September 18, 1932. A profuse discharge of pus was 
obtained, which continued. When it was attempted to irrigate the cavity, 
the irrigating fluid came out of her nose. The patient’s eyes and forehead, 
at times, became very cedematous, and the patient was referred to the hos- 
pital. This patient had had very little trouble with colds and nasal discharge, 
and no apparent rhinitis or respiratory infection just before the onset of this 
illness. She was admitted to the Roosevelt Hospital October 13, 1932. She 
seems quite well except for the remarkable local condition. She has no 
fever, no headache, and the leucocyte count is 10,500, 68 per cent, polymor- 
phonuclears. The Wassermann reaction is negative. The X-ray shows exten- 
sive osteomyelitis of the frontal bone extending almost to the coronal suture. 
The frontal sinuses are not yet developed. She seems to have some haziness in 
the right antrum and the ethmoidal sinuses. The Nose and Throat Department 
express the opinion this osteomyelitis is a result of a pan-sinusitis. A sub- 
cutaneous abscess appeared recently, and, when opened, gave exit to a small 
flat sequestrum. Cultures show Staphylococcus aureus. Conservative treat- 
ment is being adopted, opening subcutaneous abscesses as they appear. Her 
case is presented to illustrate the paper of the evening. 

Doctor Pennoyer presented also a colored woman, fifty-seven years old, 
as the subject of osteomyelitis of the frontal bone. In August, 193U a 
fluctuant, rather tender abscess appeared on her left upper frontal region just 
at the hair line. She had no fever and little pain. Incision and drainage 
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were done in the Out-Patient Department September 7, 1931. She has been 
returning ever since at frequent intervals for dressings. As the wound con- 
tinued to drain, it was curetted in October, 1931, with the idea of removing 
any possible remaining cyst wall. A roughening of the underlying frontal 
bone was noted. The Wassermann reaction was negative. The wound be- 
came larger, and a few small sequestra were extruded. X-rays taken in 
March, 1932, showed an area of decreased bone density of the frontal bone 
in this region. A second Wassermann was negative, and the reaction was 
also negative after a provocative dose of neo-salvarsan. A prolonged course 
of iodides and mercury by mouth failed to give any improvement. The 
lesion progressed so that the meninges could be seen pulsating in the base 
of a deep punched-out wound which was about two and one-half centimetres 
across. Cultures showed Staphylococcus aureus and no fungi or higher 
forms of bacteria. Biopsy of the tissue showed simple inflammatory granu- 
lation tissue. A recent X-ray shows the process well demarcated and she 
is now about healed. Three X-ray-therapy treatments given last September 
seemed to have helped her considerably. This is apparently a primary chronic 
osteomyelitis of the frontal bone. 

SARCOMA OF THE LOWER EXTREMITY 
Well After Five Years 

Dr. Grant P. Pf.nnoyer presented a woman, forty-five years of age, 
who was admitted January 7, 1926, to the Roosevelt Hospital with a three- 
months’ history of a rapidly growing tumor on the left thigh. She recalls 
an injury to this region about four months before which was considered of 
no consequence. The tumor was hard, was attached to the muscles and 
measured about seven by four centimetres. There were no palpable lymph- 
nodes of any size, and blood Wassermann examination, X-ray of chest 
and general examination yielded no further helpful information. Instead of 
simple excision, a more thorough operation was done. Careful examination 
of the location of the tumor in relation to the muscular anatomy established 
the fact that the growth lay in the superficial adductors of the thigh. Instead 
of dissecting right down on the tumor, a wide excision of the skin and fat 
over the tumor was done. The sartorius, gracilis, and adductor longus 
muscles were divided near their origin, far above the upper limit of the 
tumor, and the cleavage planes of their deep surface followed downward 
to well below the region of the tumor. This allowed removal of the tumor 
along with the underlying fasciae and muscles, and the overlying tissue and 
skin, all in one piece with no manipulation in the immediate region of the 
neoplasm. 

The pathological report by Dr. Wm, C. White is as follows: “The 
specimen consists of a firm, fibrous mass, poorly encapsulated, seven by four 
by four centimetres, along with a considerable amount of muscle, fat, and 
overlying skin. There is a definite invasion of the muscle by the tumor 
tissue. Sections show a very immature, cellular fibrous tissue with large and 
irregularly shaped nuclei. Some of the nuclei are vesicular, others hyper- 
chromatic. Mitotic figures are abundant. Some regions are very cellular, 
in others the nuclei are isolated in fibrous tissue.” 

Diagnosis. — Spindle-cell fibrosarcoma. Doctor Ewing made the diagnosis 
of very malignant neurogenic sarcoma. The slides were again reviewed by 
Doctor Ewing and Doctor Stewart of the Memorial Hospital and by the path- 
ologist of Roosevelt Hospital, Dr. Sophian. All agree recovery from this type 
of tumor is very rare. The patient is apparently well, and it is now almost 
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seven years since her operation. The loss o£ these muscles has caused no 
impairment in function. 

A man, aged thirty-five years, was admitted to Roosevelt Hospital August 
i, 1927, having a painless, slightly tender, rather soft mass in his right 
popliteal fossa which had been definitely growing for nine months. It was 
rather fixed to the deep soft parts but had no attachment to the skin. At 
operation it proved to be a peculiar multilocular cystic process imbedded in 
the soft tissue of the popliteal fossa and definitely invading the outer head of 
the gastrocnemius muscle. The cysts contained clear gelatinous material. 
A seemingly thorough excision was done. It recurred promptly. He was 
readmitted to the hospital February 20, 1928, and again excised. At this 
operation a much longer incision was made sacrificing the skin over the 
tumor. The outer head of the gastrocnemius muscle was divided at its 
origin and its deep surface followed downward a considerable distance below 
the tumor. This made it possible to remove the tumor with it and the 
overlying skin and fat all in one piece without any dissection in the immediate 
region of the diseased tissue. 

The pathological report by Dr. Wm. White and confirmed by Dr. James 
Ewing was a myxosarcoma. The central portion of the tissue was infiltrated 
by a soft gelatinous tissue giving the appearance of multiple, small, thin 
walled cysts. Microscopical sections show the muscle infiltrated with a 
myxomatous material not very cellular. In places are embryonic connective- 
tissue cells lying in a meshwork of delicate and coarse fibrils which stain 
blue. The cells vary widely in shape and size. There are no mitotic figures. 

This is not nearly so malignant a tumor as the former case, but it is 
definitely malignant. He was given a series of three prophylactic treatments 
of X-ray therapy. About a year later the patient thought he had a recurrence 
in his scar and applied to another hospital where the tissue was excised, but 
no tumor tissue was found. This was confirmed by Dr. Francis Carter 
Wood. They also gave him some radium treatment. He has remained well 
to date. 

These two cases emphasize the fact that by study of the anatomical rela- 
tions of a malignant tumor of the soft parts, it may be possible to remove 
that tumor with the underlying muscles and fasciae and the overlying fat and 
skin all in one piece without any dissection or trauma in the immediate region 
of the tumor. 

In breast surgery local excision of a malignant tumor is recognized as 
even worse than useless and we remove the whole region with its underlying 
muscles and fasciae in which lies the lymphatic circulation. The same 
principle is applicable to the extremities. The lymphatic circulation of a 
region follows largely the fascial planes of the muscles which are removed 
by this type of operation. Equally important is the lack of trauma to the 
immediate tumor region. 

Dr. George H. Semken remarked that in operations upon malignant new 
growths of the lower extremities, the bloodless field is of great advantage, but 
the use of the Esmarch bandage, the tourniquet, or even the Sehrt apparatus 
is open to the objection that tumor plugs in the lymphatic or blood-vessels 
may be dislodged by the pressure and may produce distant metastases (as 
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against purely local recurrence or regional metastasis alone) . An alternative 
in producing a relative ischaemia is the exposure of the femoral artery in 
the groin, and its control by traction-angulation with a temporary, untied 
ligature. The ligature is placed distal to the three upper superficial branches. 
The collateral circulation, via branches of the internal and external iliac 
arteries (mainly the superior and inferior gluteal branches of the internal 
iliac), will not cause troublesome bleeding during the excision operation. 
The long ends of the ligature are allowed to emerge from the sutured 
wound, and the ligature is removed at the end of the desired period of 
ischsemia, to restore the full blood supply. It is desirable to have the assistant 
that will later control the artery determine the amount of traction necessary 
to angulate the artery without injuring it, by practising this before this wound 
is closed. A safe method is the grasping of the ends of the ligature with a 
hemostat, which is then held by its handle between the thumb and middle 
finger as a fulcrum, while the index finger elevates the tip and exerts the 
necessary gentle traction upon the ligature. Meanwhile the ulnar edge of the 
hand rests upon the patient’s thigh. The exposure of the femoral artery in 
the groin gives access also to the inguinal lymph-nodes for inspection or 
for probatory excision if indicated. 

The polymorphic variations in sarcoma cases are well illustrated in the 
wide differences in histological structure shown in the slides of Doctor 
Pennoyer’s two patients. These variations are more easily understood by 
a study of the genetic constitution of the tumor tissue. Sarcomata are 
tumors of mesoblastic origin. Contrary to the common belief, the mesoblast 
is not merely embryonal connective tissue, but, beginning as an epithelial cell 
group, it later retains the epithelial character in its middle segment and part 
of its lateral segment, and differentiates in its remaining portion, into the 
embryonal connective tissue. The epithelial elements form the primordia 
for the kidneys, adrenal cortex, and other structures. The embryonal con- 
nective tissue furnishes the primordia not alone for the skeletal and con- 
nective tissues but also for the spleen, the vascular structures and other 
tissues — sharing thus in the construction of nearly all of the body. An im- 
portant fact in development is that all these cells may retain in latent form 
potentialities not brought out in the process of differentiation. [A. Fischel.] 

To trace the genetic constitution of the sarcomatous tumor tissue, it is 
necessary to begin with the embryonic start of the type of tissue involved. 
Normal tissue has the three potentialities of growth, function, and differ- 
entiation. In tumor tissue, function and differentiation are either absent or 
variably limited, leaving the metabolic energy wholly or in greatest part 
for the potentiality of growth. The increased growth rate is thus readily 
understood. The degree of differentiation may be anything from zero to 
fairly advanced specialization and the morphology of the tumor will then 
show any of the grades of variation from undifferentiated fetal cells or 
fetal connective tissue through the respective stages representative of the 
development of those tissues in their usual normal course. Myxomatous 
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tissue is like fetal connective tissue. In carcinoma, the epiblastic ancestry 
limits the range of morphological variation and early cancers can be recog- 
nized. The mesoblast, however, both allows wide differences in morphology 
and does not make the beginnings of the sarcomata distinct from tissue 
changes due to other causes. Remnants of the function-potential, when 
present, may produce structural modifications. Further changes are pro- 
duced, in the picture, by inflammatory changes and the incidents of tumor 
experience, notably autolysis and trauma. 

Concerning the etiology, the frequency with which sarcoma follows a 
definite single trauma at the site of tumor growth apparently bears out Rib- 
bert’s theory of tumor genesis, namely, the splitting off [Absprengung] and 
isolation of small tissue groups, which then begin an independent growth. 
This is not the continued, uncontrolled growth of fully differentiated adult 
cells, but the emergence of germinal potentialities previously latent in that 
group. 

The neurogenical sarcomata are not of necessity of a more malignant 
type than the sarcomata in other tissues. The nerves are formed from two 
germinal layers; the axial nerve fibres and the cells of the nerve sheaths are 
derived from the epiblast, and the remaining elements are derivatives of the 
mesoblastic connective tissue. The genetic disturbance in the latter may 
result in tumor growth varying from simple neurofibroma to a malignant 
type of fibrosarcoma ; and the disturbance may be limited or extensive. The 
epiblast is not necessarily involved in the primary disturbance. The cause 
of the differences in the grade of malignancy is probably to be found, in 
largest measure, in the degree of embryonic abnormality. 

EXCISION AND SKIN GRAFT FOR LARGE VARICOSE ULCER 

Doctor Pennoyer presented a woman, fifty-three years old, to illustrate 
• the cure of large chronic varicose ulcers by excision of the whole area, 
including the deep fascia, and immediate skin graft. Fie showed two cases 
of this before the society last year. The theory is that removing all the 
thickened scar-like deep fascia, the region receives a new blood and lymphatic 
circulation from the deep tissues. He had used Thiersch grafts and had 
obtained good results right over bare tendons, periosteum and muscle tissue. 
1 he elephantiasis and oedema in these extremities is usually much improved 
by this new source of lymphatic and venous drainage. 

The woman now presented had had extensive ulceration and swelling of 
her right leg for years. She had been treated in their Out-Patient Depart- 
ment for two years by the injection treatment, the usual round of medications 
and local pressure with large rubber sponges and bandages, all without im- 
provement. At the time of her admission she had two enormous ulcers 
involving most of the anterior half of her right leg associated with extensive 
elephantiasis. Wide excision was done March 21, 1932, after a period of 
two weeks rest in bed and sterilization of the ulcers with Dakin solution. 
The wound produced in this case by the total excision of the area and its 
underlying thickened, scar-like deep fascia formed a huge excavation in the 
bottom of which lay exposed about eight inches of the tibia, the bare tendons 
and muscle bellies of all the extensor muscles of the foot and toes, and a 
large area of the posterior muscles. Fortunately, she had a large thigh, from 
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which to obtain Thiersch grafts. The grafts were held fixed by firm pressure 
obtained by using a large, flat, rubber sponge and the wound was not dis- 
turbed for one week. The f< tske ? w&s almost ioo pci cent, and she was 
discharged, healed, May 2, 1932. Last August a slight trauma associated 
with the macerating action of a wet, perspiration-soaked dressing caused a 
minor ulceration which healed on rest in bed. This procedure is well worth 
keeping in mind in cases of chronic varicose ulcer associated with cedema and 
elephantiasis which will not respond to simpler treatments. 

Dr. Fenwick Beeicman said that it was unfortunate that attempt was 
not more frequently made to heal these varicose ulcers by operative measures. 
Doctor Pennoyer’s principle of skin grafting is very important; that is, 
before it is performed there must be a base to lay the graft on which has 
sufficient blood supply to nourish the graft. Many attempts have been made 
to skin graft by laying the graft on the base of the ulcer and they have not 
taken. Even when they have taken they have not formed good skin. The 
principle which should be carried out is the excision of all scar tissue down 
to deep fascia. As to the question of lymphatic drainage, Doctor Beekman 

took exception to the statement of Doctor Pennoyer that by reestablishing 

this the elephantiasis and oedema of the extremity are much improved. He 
could not see how, by placing a layer of epidermal tissue on the skin, one 
could reestablish lymphatic circulation. Of course, by getting rid of the 
scar tissue the lymphatics may be enabled to grow, but he could not see how 
new lymphatics could be laid down to drain the ulcer. 

HABITUAL DISLOCATION OF THE SHOULDER. 

THE NICOLA OPERATION 

Dr. Henry F. Graham presented a man, twenty-four years of age, 
who, in 1928, fell and dislocated his left shoulder. It was reduced and 

remained well for three months and then became again dislocated. Since 

that time innumerable dislocations have taken place — even raising the arm 
would cause a dislocation. When admitted to the Methodist Hospital May 8, 
1932, he stated that the shoulder had been out more than thirty times. 

I he operation described by Toufick Nicola was performed May 9, 1932. 
Lhe steps are as follows: an incision is made along the outer side of the 
coracoid process and down the anterior border of the deltoid muscle for a 
distance of four inches. The pectoralis major is retracted inward and the 
deltoid outward, exposing the long head of the biceps up to its origin. The 
transverse humeral ligament is divided and the tendon of the biceps lifted 
out of the bicipital groove. The capsule of the joint is then opened in line 
with the tendon. 

Next the tendon is cut about one inch above the muscle fibres — leaving 
sufficient good tendon for subsequent suture. A one-fourth-inch hole is then 
drilled through the head of the humerus beginning just below the transverse 
humeral ligament and coming out at the centre of the articular surface of 
the head. The elbow is flexed and a probe is passed through the drill hole 
and, by the aid of a silk suture, the upper end of the tendon is drawn down 
through and resutured to the lower end with silk. The capsule and transverse 
humeral ligament are sutured with catgut. 

A Velpeau bandage is applied with the elbow flexed and maintained for 
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two weeks. Limitation of motion is prevented by complete abduction of the 
arm before sewing up. 

When seen September 27, 1932, this patient bad had no dislocation of 
the shoulder since operation. Motion seems nearly perfect. There is a 
slight limitation of abduction after the horizontal is reached. 

Dr. Russell H. Patterson said that he had done this operation on six 
cases with excellent results. Doctor Nicola has operated on twenty-seven 
such cases without a recurrence. The operation is very useful also where 
there is a fracture of the surgical or anatomical neck of the humerus with 
or without disclocation of the head. The drill hole may be brought down 
through the two fragments and the tendon will thus hold the fragments well 
in place. One of Doctor Nicola’s patients died from an accident five months 
after the operation and an autopsy was secured. Doctor Nicola found that 
the tendon was firmly attached to its new home and the tendon was a little 
larger than normal. The tendon is supposed to become attached to the bone 
and not glide through the new canal. When the operation was first done 
the tendon was brought out through the middle of the head of the humerus, 
but now that Doctor Nicola is bringing the tendon out through the upper 
third of the head of the humerus, this causes less buckling of the tendon. 
The biceps tendon is very strong, its tensile strength is 6,900 pounds per 
square inch. It takes on an average of 240 pounds to break the tendon. 
The incision we now use is placed midway and at right angles to the line 
drawn from the tip of the acromion process to the tip of the coracoid process. 
The incision need not be more than three inches long. 

THREE GASTROENTEROSTOMIES IN THE SAME PATIENT WITH 
INTESTINAL OBSTRUCTION FOR AN INTERLUDE 

Dr. Henry F. Graham presented a man, aged thirty-four years. Years 
ago this patient had various attacks of pain coming on four or - five hours 
after meals, situated in the epigastrium and relieved by soda or food. A 
diagnosis of duodenal ulcer was made. After a period of good health his 
symptoms recurred while living in Singapore. He returned to this country 
and a gastroenterostomy was performed in 1925. A duodenal ulcer was 
found at operation. 

He was well for a time but eventually his same symptoms returned and 
gradually became worse until 1930 when a second gastroenterostomy was 
performed by the same surgeon. 

After a few months of comfort he began again to have abdominal pain 
of a severe colicky nature accompanied this time by nausea. There were 
a number of these attacks which finally culminated on August 25, 1 93 1 ' 
in a very intense, excruciating pain with violent vomiting. He was admitted 
to the Methodist Hospital on that day with an abdomen slightly distended, 
tense, symmetrical and slightly tender in the epigastrium. Auscultation gave 
a little gurgling. The Wassermann test was negative. Blood count showed 
over 5)°oo,ooo red cells, 95 per cent, haemoglobin, 8,900 white cells and 
86 per cent, polymorphonuclears. 

An X-ray examination and Rehfuss test were omitted because the patient 
was in too great pain. A gastrojejunal ulcer was considered and there was a 
delay of three days hoping for improvement but he became worse. Ihe 
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abdomen became distended, vomiting persisted and hiccough commenced. 
The tinkling sounds in the abdomen also increased. 

August 29 operation under neocaine intraspinally. A loop of jejunum 
was found united to the posterior wall of the stomach through the trans- 
verse mesocolon about three feet from the ligament of. Trei.tz. No patent 
stoma could be found between the two. Coils of small intestine had slipped 
through the opening left by the long loop and a volvulus had occurred. The 
proximal gut was much distended. 

The old anastomosis was separated. The opening in the jejunum was 
sutured with three rows of sutures and covered by a free omental graft, 
because the peritoneum was absent. A new posterior no loop gastroenteros- 
tomy was made. The most distended loop of bowel above the obstruction was 
drained by a jejunostomy tube which was brought out through a separate 
stab wound. 

Convalescence was smooth. The temperature and pulse were elevated 
to 102 0 and to 120 per minute respectively for four days and then steadily 
declined. There was no post-operative vomiting. The distension rapidly 
disappeared and the jejunostomy tube drained profusely for seven days when 
it was removed. A small abscess developed in the upper end of the wound 
seventeen days after operation. This was opened and promptly healed. The 
patient was discharged one month after operation. 

In the next two months he gained twenty pounds in weight. He occa- 
sionally has a little heartburn or intestinal colic but these attacks promptly 
subside and seem to be due to indiscretion in diet. 

October 5, 1932, he reports that he is well. His weight has remained 
normal. 

APPENDICITIS FOLLOWED BY LIVER ABSCESS AND SUPPURATIVE 

PLEURISY 

Dr. Henry F. Graham presented a man, twenty-six years of age, who 
was admitted to the Methodist Hospital May 20, 1931. He had been suffer- 
ing from abdominal pain for one week. This was located in the right upper 
quadrant of the abdomen, was steady, non-radiating and was made worse 
on exertion. 

There was no nausea nor -vomiting. Examination showed tenderness in 
the right upper quadrant without rigidity. No mass was present. 

Operation two days later under spinal anaesthesia revealed an angry 
red appendix which was removed. The gall-bladder was normal. 

Following this operation the temperature remained high and by the 
eighth day had reached 103°. A blood count at this time showed 4,090,000 
red cells; 70 per cent, haemoglobin ; 23,100 leucocytes and 79 per cent, poly- 
morphonuclears. An X-ray negative of the chest showed no abnormality 
of lung or diaphragm except an elevation on the right side. 

On the tenth day after the appendectomy portions of the ninth and 
tenth ribs were removed in the right axillary line. The pleural cavity was 
opened and the upper surface of the diaphragm palpated. A hard, smooth, 
round mass was felt in the top of the liver in the nipple line. 

The pleura was sutured to the diaphragm around the edge of the wound 
and the skin was marsupialized also. The wound was packed with gauze. 

Four days later a trocar was passed through the wound into the liver 
and pus was obtained at a depth of one and a half inches. An electric 
cautery was passed along the trocar and a large rubber tube inserted. 

Subsequent to the liver drainage the general condition of the patient 
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improved, but a week later a pleurisy with effusion appeared and aspiration 
obtained a little serosanguinous fluid. Five days after the aspiration there 
was a profuse discharge of thin yellow fecal-smelling pus from the thoracot- 
omy wound. It was then necessary to maintain both liver and pleural 
drainage. 

A week after this a transfusion of 500 cubic centimetres was given. A 
Dakin’s tube was inserted into the pleural cavity and irrigations of Zonite 
I in 3 were given. 

July 7, 1931, there was still a large cavity present in the thorax. A month 
later the X-ray showed fluid in the pleural cavity and pus was aspirated. A 
pyo-pneumothorax was present at this time. 

The patient left the hospital September 3, 1931-, after an illness of four- 
teen weeks. He was improving rapidly but there was still a discharging 
wound. September 27, 1932, a year later, his weight was normal and he was 
in perfect health except for a small sinus one and a half inches in length 
which did not communicate with bone or pleura and had practically no dis- 
charge. 

An X-ray picture a few days later showed slight thickening of the 
pleura and practically normal lung expansion and marking. The diaphragm 
was slightly elevated upon the right side. 

AVULSION OF THE SKIN ABOUT THE ELBOW 

Dr. Gaston A. Carlucci presented a woman, thirty years of age, who 
was admitted January 20, 1931, to Columbus Hospital Extension with a 
history of having been knocked down and dragged by an automobile. 

On admission she was unconscious, suffering from severe shock and 
nearly pulseless. Her injuries, as far as could be determined then, were two 
severe lacerations of the left frontal region and an extensive dirty laceration 
of the left upper extremity, the skin and subcutaneous tissues having been 
torn completely off above the elbow and stripped down to about the middle 
of the forearm. There were several lacerations in the muscles, particularly 
along the inner aspect and what appeared to be a torn cutaneous nerve was 
dangling loose at the side. 

External heat was applied, a clysis was given, and then a continuous in- 
travenous infusion of warm saline for about four hours, the patient absorbing 
about 5,000 cubic centimetres during that time. The arm was cleansed as 
well as possible and then a continuous warm saline dressing applied. The 
elbow-joint itself did not seem to be injured, and although the internal 
epicondyle was exposed, clinically no fracture could be made out — which later 
was corroborated by X-ray. 

The patient rallied and gradually came out of her shock. The avulsed 
skin was brought up as far as possible to cover the exposed muscles and the 
saline dressing was continued for several days Avhen it was changed to Dakin’s 
solution as the edges of the skin flaps began to necrose. 

This ti eatment was continued, adhesive straps were applied to keep the 
skin flaps from retracting and the devitalized parts removed from time to time. 
She cooperated very well and she was encouraged to flex her elbow, the 
wound finally becoming a clean granulating one. 

About two months after the accident Thiersch grafts were applied over 
the raw area and most of them remained viable. The small bare areas 
gradually became epithelialized and the whole wound healed. The function 
of the elbow gradually returned so that now there is practically no limitation 
01 any of the motions. 
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Dr. Fenwick Beekman thought that more attention should be given 
to healing these open areas, for the more rapid the healing the less scar 
tissue forms and less deformities will occur. Splinting of arms and using 
traction to prevent deformity, like other older methods, are passe. The way 
to prevent contractures is to cover the surface of the wound with skin and 
the earlier this is done, the more pliable will be the scar and the less the 
contracture. If one examines Doctor Carlucci’s case, he will see that the 
graft is as soft and pliable as the skin surrounding it, because Doctor 
Carlucci succeeded in healing the wound at a time before much granulation 
tissue had formed, for granulation tissue always precedes scar tissue. 

MALUNION OF FOREARM FRACTURE 

Dr. Carlucci presented a man, fifty-five years of age, who was knocked 
down by an automobile June i, 1932. He was treated in a hospital where 
a plaster case was applied and two weeks later a splint. He was seen by 
the reporter about five weeks after the accident. At that time he had a 
marked oedema of the hand and forearm, there was a decided bowing at 
the middle of the forearm, and he could not supinate or pronate his hand 
even the slightest degree without severe pain. 

Radiographs taken at this time showed a double fracture of the ulna, the 
one at the lower third overriding about two centimetres. The radius had a 
single fracture at the junction of the upper and middle third with over- 
riding of the fragments, one of them being quite close to the ulna. On 
account of the bowing and the possibility of a beginning cross union between 
the radius and ulna the condition was operated upon. 

The fracture of the radius was exposed first. The callus was found 
firmly attached to the ulna. This was loosened and as it was impossible 
to overcome the overriding, about two centimetres of the bone were resected 
from one of the fractured ends and a Lane plate with four screws applied 
and the wound closed. The lower fracture of the ulna was then exposed and 
here again about two centimetres of the upper fragment removed with its 
spicules and the two ends brought together and wired. A sugar-tong plaster 
splint was applied and the forearm held in suspension with a bandage. There 
was no post-operative reaction, the patient leaving the hospital on the sixth 
day post-operative, the wounds healing by primary union. 

OSTEOMYELITIS OF THE SKULL 

Dr. Ira Cohen read a paper with the above title for which see May 
issue of Annals of Surgery. 
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MUSCLE PACK TO CONTROL HAEMORRHAGE FROM THE LIVER 

During the course of a cholecystectomy for an abscessed gall-bladder 
the anterior superior surface of the liver was pierced by the blade of an 
abdominal retractor and a large excavation resulted, the control of the 
haemorrhage from which presented an unusual problem. (Figs. I and 2.) 
Mattress sutures had always been used to close tears in the edges of the 
liver and the cautery for raw bleeding surfaces. When faced with this 
large excavation in the anterior surface of the liver suturing seemed im- 
possible, and the haemorrhage was so violent that cauterization seemed 
impracticable so packing with a hot sponge was the only means at hand 
to temporarily control the bleeding. 

While operating in the adjoining room to a brain surgeon a few days 
before this occurrence a request had been received for muscle to control 
haemorrhage. With this in mind a large chunk of the rectus muscle was 
taken and stuffed into the opening in the liver; and the liver was elevated 
against the abdominal wall where it was held firmly during the rest of the 
operation for cholecystectomy. The haemorrhage stopped so that upon the 
completion of the operation the injured area in the liver was dry and a 
firm clot had formed, filling over the excavation in the liver and enclosing 
the muscle pack. The clot and muscle were left undisturbed and the abdomen 
closed. 

During the next eighteen months several biopsy specimens were taken 
from the liver by cutting out a wedge of tissue from the anterior surface 
and filling the hole with muscle tissue upon which pressure was made for 
four to six minutes or until a solid clot formed to fill the hole and enmesh 
the muscle tissue. The biopsy specimens obtained in this way have been 
more satisfactory than those obtained from the liver’s edge, and there has 
been no difficulty in controlling haemorrhage with the muscle tissue. 

The regenerative power of the liver has been very well shown when 
the first patient in which this procedure was used was again operated upon 
eighteen months later for a stone in the common duct. At the second opera- 
tion the region in which the former accident had occurred was inspected 
and there was not the least A'estige of evidence of scarring nor adhesion 
formation. 

Attention should be called to this accident also as it might happen to 
anyone when doing a cholecystectomy under spinal anaesthesia that the 
patient may inhale or sigh deeply, forcing the liver down suddenly upon the 
sharp edge of a retractor, which acts like a hoe to chop out a portion of 
liver substance. (Fig. 1.) The assistant had lowered the handle of the 
retractor which brought the edge of the blade out from the abdominal wall 
and left the sharp edge poised above the liver. Right angle retractor blades 
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Fig. 2. 

Figs, i and 2. — Showing the excavation in the anterior surface of the liver made by the 
retractor edge upon forced inspiration with the patient under spinal anaesthesia 

are especially likely to do this, therefore one should be careful to have 
retractors of this sort made at an acute angle so the blade will hug closely 
the inner surface of the abdominal wall. 

R. Franklin Carter, M.D. 

New York , N. Y. 
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SPONTANEOUS CORRECTION OF BIRTH FRACTURE 

DEFORMITY 

The tendency toward restoration of form in fractures in young children 
is widely known but the following case report and X-ray pictures are an 
object lesson in conservatism. That I had judgment enough to advise as I did 
I owe to Dr. E. D. Truesdell, of New York, who first pointed out to me the 
incredible powers of restoration of form birth fractures show. Truesdell’s 
experience is set forth in Scudder’s Treatment of Fractures in the chapter 
on birth fractures. None of the femur fractures cited there recovered so 
rapidly or completely as this one. 

A tliree-weeks-olcl infant was brought with a badly angulated and shortened left 
thigh due to a fracture of the shaft of the femur at birth. Some effort had been made 
at overhead suspension but this was soon abandoned on account of the irritation of the 
skin of the leg and ankle. 

Examination showed a marked swelling, anterior bowing and shortening of the 
thigh. The skin of the thigh was badly irritated from adhesive plaster. They had a 
poor X-ray which (retouched) is reproduced here. (Fig. x.) Under the fluoroscope 
considerable callus was seen and there was firm fixation which could scarcely be budged. 
The parents were anxious for immediate operative correction. The condition of the skin, 
the age of the infant and the magnitude of the undertaking in one so young precluded 
this. I told them I thought a good leg would result without any intervention. They 
finally promised not to let anything be done to the baby for six weeks and then return. 
They came back exactly nine weeks later. (Fig. 2.) Grossly the injured leg could not 
be recognized. X-rays showed the injured leg as long as the sound one and the form 
almost restored. Certainly no operative procedure could have done any better. 

Richard Joseph White, M.D. 

Fort Worth, Texas 

MESENTERIC CYST OBSTRUCTING BOWEL 

Intestinal obstruction due to a mesenteric cyst is uncommon. Of 103 
cases of obstruction of the bowel observed at the University of Kansas Hos- 
pital the case here reported is the first which was due to a mesenteric cyst. 
Of the various types of mesenteric cysts (serous, chylous, sanguinous, hydatid, 
dermoid, malignant, entero- and embryocy stomata), it can be said that the 
cystomata are very frequently associated with intestinal obstruction, while the 
chylous cysts are infrequently associated with obstruction. The occurrence 
of intestinal obstruction with dermoid cysts is somewhat more frequent than 
with chylous cysts. Of six cases of mesenteric cyst at this hospital, some of 
which were found at autopsy, there wei'e three cystomata, one chylous, one 
serous, and one in which the type was not stated. Only the case reported, an 
enterocystoma, produced an intestinal obstruction. 

Case Report. — Male, aged twenty-two, was admitted to the University of Kansas 
Hospital, complaining of pain in the abdomen, constipation and vomiting. His' bowels 
had not moved for six days, although he had taken numerous cathartics. Vomiting and 
abdominal pain of a cramp-like nature began five days before admission. The patient 
said he had been vomiting ten to fifteen times a day. He complained of severe thirst 
and had been drinking much water since the onset of his illness. There was a history 
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of several previous attacks similar to this during the past eight years, but cathartics 
had given him relief. 

On examination, peristalsis could be seen. His abdomen was somewhat tender. 
Rectal examination suggested a mass in the pelvis. His white count was 27,100 with 
89 per cent, polymorphonuclear leucocytes. The blood chlorides were 230 milligrams 
per 100 cubic centimetres of blood, the carbon dioxide combining power was 76.8 per 
cent., the urea nitrogen 94.6 milligrams, and the creatinine 1.8 milligrams. 

The patient was given intravenous sodium chloride solution immediately and shortly 
afterward a Witzel enterostomy was done. At operation the bowel was found distended 
and discolored. The cause of the obstruction was not determined. Due to distention 
a second enterostomy was done twelve hours later. There was no peritonitis found at 



Fig. 1. — Cyst of the mesentery with volvulus of ileum in situ, 
either operation. He died eight hours later. At autopsy a cyst of the mesentery near 
its enteric attachment, 50 centimetres from the ileociecal valve, was found. (Fig. I.) 
The cyst measured 12 by 8 by 6 centimetres and was filled with a gelatinous material. 
The intestine had been twisted two or three times on itself but was not strangulated. A 
perforation of one of the loops of intestine near the obstruction, with a generalized 
peritonitis, accounted for the patient’s death. 

Microscopical examination of the wall of the cyst showed a structure analagous to 
the intestine with a layer of columnar epithelium, three fairly distinct muscle layers 
and a serosa. Histological diagnosis was enteroevstoma. 

Hjalmar E. Carlson. M.D. of Kansas City, Kansas 
From tiic School of Medicine of the University of Kansas 
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AN EVALUATION OF THE TANNIC-ACID TREATMENT 

OF BURNS* 

By James B. Mason, M.D. 

op Philadelphia, Pa. 

It is desired to contrast and evaluate certain results obtained in the 
treatment of two series of burn cases at the Presbyterian Hospital. Particular 
attention is directed to the mortality statistics in children, statistics of late 
fatal secondary infection, and to the hospitalization as a feature of economic 
significance. The one series of patients received tannic therapy, while the 
other group was treated by a variety of methods. 

Reviezv of Experimental Literature . — While it was hardly considered 
within the scope of this paper to discuss the physiology of burns, there has 
been so much recent noteworthy experimental work that a brief mention of 
certain papers will serve to correlate the newer physiological concept of burns 
with the tannic-acid therapy. In this field the researches of Underhill and 
his co-workers and of Blalock and his associates have been outstanding. 

When tannic acid was introduced into burn therapy, the belief was, and 
is yet widely held to, that this agent by coagulating the burned tissues pre- 
vented the absorption of poisonous products, and thus lessened the toxaemia. 
Underhill , 0 working with dogs, has presented several bits of evidence that 
controvert this older contention. He found that absorption from the 
untreated burned surface was markedly retarded over normal skin as meas- 
ured by the rate of disappearance of certain dyes. Underhill , 10 in 'endeavor- 
ing to refute the burn toxin theory, showed that the extracts of burned 
tissues and like preparations of normal skin produced almost identical reac- 
tions, when injected into test animals. He stated that the altered physiology 
caused by blood concentration would adequately explain the toxaemia. In 
substantiation of Underhill’s contention Harrison and Blalock 8 have recently 
reported that the grafting of burned skin on a fresh wound in a healthy dog 
was not productive of toxaemia, and further that the transfusion of whole 
blood obtained from a severely burned canine donor did not produce symp- 
toms of toxaemia in a normal dog. 

Following an experimental burn there is a rapid accumulation of an 
cedema in the adjacent tissues. Underhill, et al ., u ’ 12 ’ 13 and Beard and 
Blalock* have shown that this oedema fluid has essentially the chemical com- 
position of blood plasma. In dogs, due to the structure of the skin, the 
oedema fluid does not escape, as in humans, into large blebs. It is gradually 

* Read before the Philadelphia Academy of Surgery, October 3, 1932. 
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resorbed. This anatomical characteristic of the dog’s skin presented a means 
of determining the degree of fluid loss from the circulation to the oedema. 
It was shown in animals, in which about one-sixth of the body area had been 
burned, 11 that there was a marked loss of fluid from the blood plasma 
amounting to 70 per cent, in one dog. This work was confirmed by Blalock 4 
who found that the average total fluid loss from the volume of circulating 
blood in eighteen animals, which had received exactly one-half of the body 
area burned, was 5 7 per cent. He suggested that the beneficial effects of 
tannic acid in man were probably a result of the prevention of fluid loss, 
rather than by the prevention of absorption of toxins. 

The review of the experimental literature has brought forth certain bits 
of evidence, which are in harmony with, and aid in the interpretation of, 
clinical results of tannic-acid therapy. The concept may be adopted that the 
impervious non-irritating coagulum bars the loss of fluid from the circulation 
by preventing bleb formation, as suggested by Blalock. This lessens the 
degree of blood concentration somewhat, and aids in ameliorating the toxaemia 
attending this phenomenon. Further, the protective coagulum effects a 
“chemical debridement” by promptly fixing all of the devitalized cells and 
the underlying tissue presents a most favorable surface for the rapid 
ingrowth of epithelium. 

Study of Mortality . — It is well known that mortality statistics have been 
greatly improved following the adoption of tannic-acid therapy. Beek- 
man’s 3 mortality fell from 27.8 per cent, to 14.9 per cent., and Bancroft and 
Rogers 1 reported a reduction of from about 40 per cent, to about 20 per cent., 
Glover 0 recently reported a mortality of 9.6 per cent, in a study of 310 
burned patients treated by tannic acid during the years 1926 to 1931, whereas 
a series of 121 cases treated from 1922 to 1926 by numerous methods showed 
a 14 per cent, death rate. 

The technic of local application of tannic acid and the general treatment 
of the patients have been too often described to merit discussion. 

The methods of treating burns in this hospital with tannic acid was 
discussed in 1928 by Griffith. 7 The only deviation from Griffith’s description 
of technic has been in the use of stronger aqueous solutions of tannic acid 
than the 2 ,y 2 per cent, solution recommended by Davidson. 5 We are in 
agreement with Glover and others that the coagulum is more rapidly formed 
by the 5 per cent, and 10 per cent, fresh aqueous solutions. We have used 
the preparations of tannic acid suspended in water-soluble jelly base on but 
few cases and while the results have been uniformly satisfactory, the number 
of cases is too small for comment. 

The many clinical benefits which Davidson and others described are too 
well known, and have been so often confirmed that their mention in this paper 
would be superfluous. 

In the series of cases from the Presbyterian Hospital, there were ninety- 
one patients treated by many methods during the period January 1, 1922, to 
No\ ember 17, I9 2 5> a nd ninety-seven cases treated by tannic acid during 
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the period November 17, 1925, to December 31, 1931, inclusive. In certain 
of the data, children and adults have been separated, the former comprising 
all patients of thirteen years and under. 

Many of the adult deaths noted in Table I were the result of industrial 
accidents. It may be stated in this regard, that hospitals deriving their 
casualties largely from factories and other industries will have higher mor- 
tality rates, and this variation as to source of burned patients explains the 
variance of mortality figures in the literature. 

The total mortality for the first series was twenty-six deaths in ninety-one 
patients or 28.5 per cent. Further classification showed forty-seven adults 
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with thirteen deaths — 27.4 per cent. — and forty-four children with thirteen 
deaths — 29.5 per cent. 

In contrast, following the adoption of tannic-acid therapy, in this series 
of ninety-seven patients there were thirteen deaths in all — 13.3 per cent., a 
marked lowering of mortality. A substantial reduction of the death rate was 
found in the fifty-two adults with nine deaths — 17.3 per cent. However, 
the most striking benefit of this form of therapy was shown in the forty-five 
children, in which group there were four deaths — 9.3 per cent. This reduc- 
tion of mortality by more than threefold is impressive, since the two series of 
children were found to be wholly comparable as to types of burns. 

Late Fatal Secondary Infection . — In discussing their mortality figures, 
Glover 6 and Beekman 3 found that the majority of their patients who suc- 
cumbed died within the first forty-eight hours, and that in the remainder 
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a fatal termination was the result of secondary infections, sepsis, etc., at 
various times after this first period. Following the introduction of tannic 

Chart I 

TOTAL DEATHS 26 

WITHIN 48 HRS. 17 65.4% 

WITHIN 6-10 DAYS 7 26.9% 

AFTER 10 DAYS 2 7 - 7 % 



/ ? 3 + 5(5 7 fl 5 /fl 2.0 jo 42 . 

PAYS. 


acid they noted fewer deaths from infections, and rightly concluded that this 
therapy was a factor in lowering the incidence of infections. A similar study 
has been made, with the results appearing in Charts I and II. It will be 

Chart II 



TOTAL DEATHS 13 

WITHIN 48 HRS. 11 84.6% 

WITHIN 6-10 DAYS 1 7.7% 

AFTER 10 DAYS 1 7.7% 



/ 9/0 to 3/ 

PAYS 


AD U LTS 


C.N ! LDR.E-N 


observed in these charts that before the employment of tannic acid, seventeen 
patients (65.4 per cent.) succumbed directly to the burn within forty-eight 
hours and that nine deaths (26.9 per cent.) were from infections, after the 
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first forty-eight-hour period. Contrasting with these percentages are those 
obtained from the series treated by tannic acid ; eleven deaths occurr ed 
within forty-eight hours (84.6 per cent, of the deaths) and two deaths 
(15.4 per cent.) occurred after the first forty-eight hours. From these 
figures and on the basis of reports of other observers it is evident that tannic 
acid has exerted a definite influence in lowering the incidence of late fatal 
secondary infection of burns. 

Consideration of the Morbidity and Hospitalisation . — In order to deter- 
mine the efficacy of a therapeutic agent, the effect upon morbidity must be 
obtained following a comparison of statistics of periods prior to and follow- 
ing its introduction. A lowering of morbidity is of definite economic 
consequence. 

In order to determine whether the period of hospitalization was shortened 
. following the introduction of tannic acid, it was decided to select patients from 
both groups, who had 20 per cent, or more of the body involved by the burn, 
and to study them from this point of view. 

It is exceedingly difficult to foretell the length of hospitalization when the 
extent and degree of the burn is known. The age, sex of the patient, loca- 
tion and degree of the burn, infection, and the unknown factor spoken of as 
resistance, are all factors affecting the rate of healing. However, bearing 
these uncontrollable features in mind and realizing that they will affect 
hospitalization periods of individual patients unpredictably, we may avail our- 
selves of the data for discussion of this economic phase of the paper. 

The increase of extensively burned patients from eleven to nineteen 
represents a gain of 72 per cent. (Table II.) Among both adults and 
children there has been a gratifying increase in the saved columns of those 
suffering with extensive burns. This is accomplished in some instances at the 
expense of increased hospitalization, although in the main, as later figures 
will bring out, the period of hospitalization was definitely shorter. 

There seems not the slightest doubt that the little boy of four — for 
example — who suffered a 50 per cent, plus burn, first, second, and third 
degrees, and who had a total hospital stay of 525 days and who for weeks 
was in attendance at surgical clinic, would have succumbed to his lesion with 
other preliminary treatment than tannic acid. 

Data on periods of hospitalization were secured from abstracts of the 
histories in each group. The first series showed eleven patients with 679 
days spent in the hospital, an average of 61.7 days per patient. The second 
series of nineteen patients spent 1,016 days in the hospital, an average of 
53-5 days per patient. There is an average saving of 8.2 days per patient for 
the tannic-acid treated series, which represents a small but definite shortening 
of hospitalization per patient. Were the little boy, who was hospitalized 
5 2 5 days omitted, the total hospital days for the tannic-acid series would be 
reduced to 491 days, or an average of 27.2 days per patient, and would 
lepresent a marked reduction in morbidity and hospitalization of 34.5 days. 
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Similar series would probably show a figure higher than 8.2 days but less 
than 34.5 days. It must be apparent that there is a definite reduction of 
hospitalization in burn patients treated by tannic acid, and that both the 
patient and the hospital budgets are beneficiaries. Another economic feature 
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M orbidity 
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SUMMARY 

of tannic-acid therapy may be briefly alluded to — the lessened cost of thera- 
peutic agents and apparatus, and the saving of time by hospital personnel in 
caring for patients as contrasted to the other forms of therapy. These fea- 
tures represent a considerable saving per patient to the hospital. 
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TANNIC-ACID TREATMENT OF BURNS 

( 1 ) A brief review of the recent experimental work on the physiology of 
burns* with relation to tannic-acid therapy has been given. 

(2) The analysis of mortality statistics showed a reduction of total 
mortality following the introduction of tannic-acid therapy of from 28.5 
per cent, to 13.3 per cent. Of especial interest was the group of children 
in whom there was marked reduction from 29.5 per cent, to 9.3 per cent. 

(3) Further analysis of deaths showed in the first series that 65.4 per 
cent, occurred within forty-eight hours and 34.6 per cent, occurred in the 
sepsis period, while in the second series 84.6 per cent, died within forty-eight 
hours, and 15.4 per cent, succumbed during the infection period. 

(4) Morbidity and hospitalization were discussed and contrasted on the 
basis of two groups of patients, who suffered extensive burns amounting to 
20 per cent, or more of the body area. In the first group there were eleven 
patients, who were hospitalized an average of 61.7 days per patient, while 
in the group treated by tannic acid there were nineteen patients, who were 
hospital inmates an average of 53.5 days. In this second group there was 
an average decrease of 8.2 hospital days per patient, which represented a 
small but definite economic benefit. 
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THE TREATMENT OF OLD UNHEALED BURNS 

By John Staige Davis, M.D. 

AND 

Edward A. Kitlowski, M.D. 

of Baltimore, 11d. 

The purpose of this paper is to call attention to that group of old (exten- 
sive) burns, which have been treated unsuccessfully elsewhere, whose healing 
has for one reason or another been delayed, and who have been admitted to 
the hospital from months to years after the original burns occurred. We will 
consider only the problem of healing the granulating areas and not the per- 
manent relief of scar contractures. 

These cases are seldom received- with enthusiasm in a general surgical 
clinic on account of the length of time they must stay in the hospital and 
because of the great amount of medical, surgical and nursing care they 
require. Nevertheless, one or more of these old burns can usually be found 
in every large clinic, and inasmuch as they eventually have to be treated by 
the Plastic Division, it has become the custom here to refer them to us in the 
unhealed state. We believe this is a wise solution as we are interested in the 
healing of intractable wounds, in preventing avoidable scar contractures and 
in relieving these contractures when they occur. 

The problem which usually presents itself is a patient in extremely poor 
physical and mental condition with more or less extensive unhealed areas, 
which are frequently complicated by serious scar contractures, or beginning 
scar contractions. The continuous loss of fluids through the granulating 
areas and the absorption from these areas, which are always infected, added 
to the pain and invalidism, have caused the patients to lose ground steadily 
and by the time they are admitted they have reached a stage of lowered 
vitality where progressive healing has ceased, where the granulations are 
unhealthy and where grafting or other operative procedures cannot be carried 
out successfully without a long and careful building-up process. 

In order to illustrate some of the difficulties met in treating these old 
unhealed burns and to show the methods which were used to induce healing 
and which have been successful in our hands, we have selected six cases from 
our series at the Union Memorial Hospital, which will give an idea of some 
of the types encountered. Three of these patients are children and three are 
adults, and, for convenience, we will consider them in these two groups. 

Case Reports 

Group I.—- Case I. — An eleven-year-old boy was admitted to the Union Memorial 
Hospital in Baltimore, June 8, 1929. In June, 1928, his clothes caught fire and he was 
severely burned on the right side of the body. He was taken to a hospital elsewhere 
for treatment and remained there for five months. He was then cared for at home until 
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his admission about one year after the accident. He was extremely emaciated and 
anaunic and was lying on his left side with his legs and thighs flexed. There was an 
unhealed area involving the right shoulder, arm and forearm down to the wrist with 
only one patch of epithelium about two by four centimetres just above the elbow. The 
forearm was flexed at the elbow and was adherent to the arm. The arm and forearm 
were both adherent to the chest-wall, causing complete obliteration of the axilla. The 
elbow was drawn backward beyond the chest-wall, thus preventing the patient from 



Fig iB 

Fig s iA and B — (Case I ) Condition of the patient on admission one year after being burned 
rsote the extensne unhealed areas, also the contractures cf the right arm, thighs and leg.» 

lying upon his back. There -was some motion in the fingers and the wrist could be 
partially extended passively. The hand rested upon the granulations on the chest-wall. 
The chest-w r all and the upper abdominal wall on the right side w'ere covered with un- 
healthy granulations. The right hip and right thigh on its lateral aspect were covered 
with very pale, cedematous and exuberant granulation tissue. Both thighs were flexed 
on the abdominal wall, both legs on the thighs, and could not be extended. (Figs, i and 
2 ) There were some chest rales and a cough. The temperature ranged to ioi° Fahren- 
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heit daily. Urinalysis was negative. Blood Examination. — Haemoglobin, 48 per cent. 
Leucocytes, 8,900. Clotting time, six minutes. The Wassermann reaction was negative. 
The blood group was IV. 



Fig. 2A. 



Fig. 2B. 

Figs. 2A and B. — (Case I continued.) The right arm and forearm are adherent to each other 
and to the chest-wall. lSote the angle at which the arm is adherent to the chest causing the elbow 
to be thrown backwards and preventing the patient from lying upon his back). The hand can be 
raised, but there was no active motion in the wrist. There is a small area I of skin on the forearm 
near the elbow. 

Progress in Hospital . — He was placed in bed" upon sterile sheets under a tent kept 
at about 99 Fahrenheit by electric bulbs, and the granulating areas were treated in prep- 
aration for grafting. A transfusion of 250 cubic centimetres of whole citratcd blood was 
given June 24, sixteen days after admission, which raised the haemoglobin to 50 per cent. 

650 



TREATMENT OF OLD UNHEALED BURNS 


Two days later small deep grafts were taken from the normal skin on the right ab- 
dominal wall under per cent, novocaine anaesthesia and were scattered over the whole 
granulating area several centimetres apart. The treatment of the grafts under closed 



Fig. 3B. 

Figs. 3A and B — (Case I continued.) One month alter admission. The larger grafts had been 
transplanted nine days and the smaller grafts two days. Note the area upon the abdominal wall 
from which the first set of grafts was taken. 

dressings for the next few days caused an increase in the temperature and a drop in the 
hemoglobin until it fell to 43 per cent. July 5, eight days after the first grafting, small 
deep grafts were taken from the right lumbar region under local anesthesia and placed 
in the intervals between those previously planted. (Fig. 3.) These were again sue- 
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cessful and the general condition of the patient began to improve so that six days after 
the second grafting the h£emoglobin had risen to 47 per cent, and the areas were rapidly 
covering with epithelium. July 15, ten days after the second grafting, another trans- 
fusion of 230 cubic centimetres of whole citrated blood was given and two days later, 
under nitrous oxide and oxygen anaesthesia, the adhesions between the arm and the 
chest-wall were partly separated, so that the arm could be brought forward. There 
was loss of blood and the haemoglobin fell to 40 per cent, two days after the operation. 
The patient could now be placed upon his back and extension apparatus was applied to 
the legs to overcome the contractures. July 31 a third transfusion of 300 cubic centimetres 
of whole citrated blood was given and the haemoglobin rose to 68 per cent. August 2 
an attempt was made to straighten the arm at the elbow." This was only partly suc- 
cessful because of the danger of breaking the atrophied bones and tearing the blood- 
vessels and nerves. Traction was applied to the arm. August 29, small deep grafts 
were taken from the right buttock and placed upon the chest-wall and the arm 
where the adhesions had been broken. September 5, the legs were nearly straight and 
the haemoglobin was 80 per cent. To hasten the healing of the few remaining uncovered 
areas more small deep grafts were taken from the abdominal wall under per cent. 



Fig. 4A. Fig. 4B. 

Figs. 4A and B. — (Case I continued.) Three days before discharge. Healing is complete except 
for an area over the elbow. Note that the arm is loosened from the chest-wall. The type of healing 
can be seen on the thigh. 

novocaine anaesthesia and were applied in the usual manner. By October the hxmo- 
globin had risen to 91 per cent, and the patient was permitted to sit up in a chair. An 
area in the axilla which had not healed entirely was grafted October 10 with small 
deep grafts taken from the left abdominal wall. By the end of November, the patient 
was able to walk and was discharged with some contracture of the elbow and in the 
right groin which will have to be dealt with later. There was a single unhealed area 
about three centimetres in diameter over the elbow. The duration of the hospitalization 
was one hundred and seventy-two days. (Fig. 4.) 

One year later, the patient returned for further operative work and had a well- 
healed durable scar. (Fig. 5.) 

Case II. — A white boy, aged three years, was admitted to the Union Memorial 
Hospital June 12, 1931. Seven months before admission, he was severely burned when 
his clothes caught fire. He was treated at home by a physician. Three weeks before 
admission, a fine rash appeared over the body, the face became swollen, and he ran a 
high temperature. The rash disappeared in a few days but the burned area began to 
drain much more profusely and his general condition became very much worse. He 
was an an.emic, emaciated boy lying upon his back with the legs flexed so that the 
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soles of his feet rested upon the bed. There was some oedema of the face and scrotum. 
The legs could be extended with a little force, but the patient could not extend the right 
thigh completely. There was an unhealed area involving the right side of the body 
from the axilla to the groin and the inner side of the right arm almost to the elbow. 
The granulations were exuberant, pale, very oedematous and infected. (Fig. 6.) The 
temperature was roo° Fahrenheit. Urinalysis was negative excepting for some actively 
motile bacilli. Blood Examination— Red cells, 3,160,000; white cells, 14,000; hsemo- 
globin, 45 per cent. The Wassermann reaction was negative. The blood group was IV. 

Progress in Hospital . — The patient was placed in bed upon sterile sheets under a 
tent heated and lighted with electric bulbs to 99 0 Fahrenheit. Traction was applied to 



Fig. sA. Fig. 5B. 

Figs. 5A and B. — (Case I continued.) One year after discharge from the hospital The healing 
is satisfactory and the scar is durable. Note the areas upon the abdominal wall and the buttock 
from which the small deep grafts had been taken The patient has been serving a paper route since 
Ins discharge from the hospital and has returned foi furthei work upon the elbow and wrist and 
right gioin. 

the left arm and leg in an attempt to combat contracting scar. The granulating sur- 
faces were treated in preparation for grafting. June 17, 1931, a transfusion of 175 cubic 
centimetres of whole citrated blood was given. Two days later the haemoglobin was 
58 per cent, and the urine was negative. June 22, ten days after admission, small deep 
grafts were taken from the right thigh under y z per cent, novocaine anaesthesia, and were 
scattered over the whole area. These were successful and by July 4 the haemoglobin 
was 61 per cent, and the general condition was much improved. The area was about 
one-half the original size by July 10 (Fig. 7) when small deep grafts were again taken 
from the thigh under per cent, novocaine anaesthesia and placed in the intervals be- 
tween the original grafts. Both operations were done with the patient in his own bed 
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Fig. 6.- — (Case II.) Condition on admission seven months after the burn. The burn involved 
the right side of the body from the shoulder to the groin and the inner side of the right arm and 
also the axilla, almost to the elbow. The right leg could not be extended completely. 


and on one near the groin to complete the healing. The patient was entirely healed 
and walking by the 5th of August and was discharged ten days later. (Fig. 9.) The 
total stay in the hospital was sixty-four days. 




, F,c vl- (Case II continued.! Five weeks after admission and three weeks after grafting was 
begun, l he area is about onc-half the original size. The arm had been kept in extension to combat 
contraction. ' 

It will be necessary for this patient to return for the relief of scar contractures 
after six months of massage and passive motion. 
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Case III. — A white girl, aged four years, was admitted to the Union Memorial 
Hospital October 14, 1930. In August, 1930, two months before admission, her clothes 
caught fire causing severe burns on the ears, neck, chest, arms, upper abdominal wall 
and on the left thigh. She had been treated elsewhere with Unguentine ointment for 
the first two days and then with tannic acid until October 6. Then attempts were made 
to remove the slough which caused pain and bleeding. The temperature began to rise as 
high as 104° daily and her general condition became so much worse that she was 
brought to Baltimore for treatment. She was an anaemic-looking girl lying in bed with 
the left leg flexed so that the sole of the foot rested upon the bed. There was an 
unhealed area involving the neck, anterior chest-wall, upper abdominal wall and both 
arms. The umbilicus, both nipples and the apex of the left axilla had escaped de- 
struction. The granulating area extended to the wrist on the inner side of the left 
arm and to the cubital space on the right arm. There was an unhealed area five by ten 
centimetres on the outer aspect of the left thigh. The ears were healed. The granu- 
lations everywhere were oedematous, pale, very exuberant and infected. (Fig. 10.) 
There were two ulcers on the scalp over the occiput about two centimetres in diameter 



Fig. 8. — (Case II continued.) Ten weeks after admission. The area is almost healed. Note 
the extension apparatus on the leg and the arm. The leg and thigh are completely extended. The 
contraction in the axilla has been minimized. 

which extended down to the periosteum and there was marked oedema of the surrounding 
scalp. The rectal temperature on admission was 102°. Urinalysis showed a faint trace 
of albumen, positive acetone and a few granular casts. Blood Examination . — Red cells, 
3,960,000; white cells, 11,000; haemoglobin, 61 per cent. The grouping was IV. The 
Wassermann reaction was negative. The physical examination otherwise was unim- 
portant. 

Progress m Hospital . — She was placed in bed upon sterile sheets under a tent 
heated to 99° Farhenheit with electric bulbs. Extension apparatus was applied to the 
left leg and arm. Sandbags were placed under the shoulders to extend the: neck but 
these were only partly effective because of the very painful rapidly spreading ulcers 
in the scalp which had been caused by pressure. The oedema became worse and the 
attempts at extension of the neck had to be given up. In four days the urine was nega- 
tive. She was extremely' nervous and very difficult to handle and the granulations 
responded very slowly to treatment. In ten days the ulcers in the scalp began to 
impro\e and the extension of the neck was again started. Albumen and pus-cells ap- 
peared in the urine and the temperature rose as high as 102° daily. Rales developed in 
t e lungs and the haemoglobin fell td 50 per cent. A transfusion of 100 cubic centi- 
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metres of whole citrated blood was given under nitrous oxide and oxygen anaesthesia. 
The general condition began to improve again and by the end of November the haemo- 
globin was 70 per cent. In spite of every effort the patient continued extremely nervous, 
so that all the treatment was carried out with great difficulty. (Fig. 11.) On December 
2, under nitrous oxide and oxygen anaesthesia, small deep grafts were taken from the 
thigh and scattered over the chest, arms and the abdominal wall and Ollier-Thiersch 
grafts were placed on the neck after the adhesions had been divided, the granula- 
tions removed and neck extended. The Ollier-Thiersch grafts were only partially suc- 
cessful. The small deep grafts took nicely and two weeks later other small deep grafts 
were taken from the thigh, under avertin supplemented by nitrous oxide and oxygen 
anaesthesia, and were placed in the intervals between the small deep grafts previously 
applied. Improvement was rapid until December 22 when albumen and pus-cells again 

appeared in the urine and the 
temperature remained high. This 
continued for a month' despite 
treatment and the haemoglobin 
fell to 55 per cent. A transfusion 
of 210 cubic centimetres of whole 
citrated blood was given under 
general anaesthesia. During the 
following month the haemoglobin 
gradually rose to 65 per cent, and 
the urine cleared up. February 
20, under general anaesthesia, 
small deep grafts were taken 
from the thigh and placed on the 
few remaining small unhealed 
areas. These were successful. 
There was a recurrence of the 
high temperature and the urinary 
condition for several weeks, after 
which the improvement was 
rapid. By March the haemoglo- 
bin was 60 per cent, and by the 
end of the month it was 80 per 
cent. The patient was permitted 
to sit in a chair and was dis- 
charged June 7 after a stay in 
the hospital of eight months. 
(Fig. 12.) The use of general 
anaesthesia of some sort was es- 
sential in this case whenever any 
special procedure was carried out on account of the extreme nervousness of the child. 

This patient has since returned to the hospital for the relief of scar contractures 
of the neck and axilla. W hile at home in the interval, she has been perfectly well 
and has gained weight. 

Analysis of Cases I, II and III . — The first three cases will be grouped 
as they are all children, their ages being. Case I, eleven; Case II, three; 
Case III, four years. 

1 hey had all been burned with fire respectively one year, seyen months 
and two months before admission. One had had hospital and home treat- 
ment and the two others home treatment. All of this group of children were 
highly nervous, had learned to dread the dressings and it was very difficult 
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Fig. 9.— -(Case II continued.) The wound healed. Note 
the source of the grafts on the left thigh. Subsequently there 
w “j probably be some contraction of the scar in the groin 
and axilla, which will require relaxation at a later date 
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Marked scar contraction was already present in the eleven-year-old and 
three-year-old patients, who had been burned respectively one year and seven 
months before admission, and was well started in the four-year-old girl, who 
had been burned only two months before admission. Every effort was made 
in each case by means of extension apparatus and posture to prevent further 
contraction and to overcome that which had already taken place. 

All of these patients were transfused, Case I, three times; Case II, once 
and Case III, twice. 

All were grafted with small deep grafts, Case I, five times; Case II, 



Fig. 13A. Fig. 13B. 

F!GS 13A and B. — (Case IV.) Condition on admission three and one-half months after the 
burn. The head was almost completely denuded of skin. There is marked ectropion of both eyelids 
of both eyes. _ The granulations were pale, exuberant, very ocdematou 9 and infected. The patient s 
general condition was extremely poor. The entire unhealed area was exquisitely sensitive. 

three times and Case III, three times ; in addition, Ollier-Thiersch grafts were 
placed on the neck of Case III with only partial success. 

In all of these cases, the main lesions were on the trunk and extremities. 
In only one case, III, was the neck involved. The hospitalization necessary 
was in Case I, one hundred seventy-two days; Case II, sixty-four days; and 
Case III, two hundred forty-five days. 

In Case III the course of the treatment was interrupted by a number of 
attacks of pyelitis with high temperature and other disturbing symptoms such 
as extreme mental instability and nervousness. After the treatment was well 
started steady general improvement was noted in all. Our object in all of 
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these cases was to heal the lesions ; to combat scar contractions as far as were 
able, then to send the patient home for massage and general building up. 
It was necessary for each one of them to return subsequently for the relief 
of scar contractions. It is probable that these contractions were considerably 
more marked than they would have been had we had control of the treatment 
from the beginning, but the situation, extent and depth of these burns and 
the condition of the patients would have made it very difficult for us to pre- 
vent contractions even had every precaution been taken early. In other words, 
scar contractions following deep burns may be impossible to prevent. 



Fic. 14.— -(Case IV continued.) Condition at time of discharge. The head is quite well healed 
but the skin is not \ery firm. Taking into consideration the condition at time of admission much 
progress had been made, but still much remained to be done. Small deep grafts were used on this 
case in order to cover the wound with skin so that future work could be done. From the standpoint 
of appearance, this was not the type of graft to use, but it was the only tjpe which had the slightest 
chance of taking in this case. 

Group II. — Case IV. — A white male, aged forty-three years, was admitted to the 
Union Memorial Hospital April 1, 1928. In December, 1927, three and one-half months 
before admission, in a gasoline explosion, he was severely burned on the head, face, 
chest, upper extremities and the right leg. He was treated at home by a physician, 
during which time the hands healed. His general condition had become steadily worse 
and he came to Baltimore for treatment. The skull was denuded of skin excepting for a 
small patch over the left parietal region and the unhealed area was exquisitely painful. 
There was intense photophobia. Both ears were destroyed. The tip of the nose and the 
als had been partly destroyed. There was bilateral ectropion of both eyelids with a 
corneal ulcer of the right eye. There were extensive unhealed areas on the face and 
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neck. (Fig. 13. A-B.) The hands were claw-shaped and the fingers stiff and hyper- 
extended by contracted scar. There was a granulating area on the lateral aspect of 
the left calf five by seven centimetres in size in the midst of dense scar. The exudate 
from the granulations on the vertex and forehead ran down into the eyes and caused 
severe irritation. There was a general glandular enlargement. The heart and lungs 
were negative. Urinalysis was negative. Blood Examination . — Red cells, 4,620,000; 




Imgs. 15A and B. -(Case V.) Condition of the inner and outer aspects of the left thigh and leg 
lour months after the burn. The extremity was completely bare of skin from the groin to the 
ankle except for a patch on the outer side of the thigh and a patch over the tibia. There was scar 
contracture in the popliteal space. The granulations are of all types and had to be treated differently 
in different locations. 

white cells, 14,000; haemoglobin, 80 per cent. The Wassermann reaction was negative. 
The blood group was IV. 

Proyress in Hospital. — The granulations were prepared for grafting and an ophthal- 
mologist was called to care for the eyes. Three days after admission small deep grafts 
were taken from the right thigh under per cent, novocaine and placed upon the fore- 
head. This was done first in order to check the exudate from running into the pa- 
tient s eyes. Three days later small deep grafts were placed over the back of the head 
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in order to allow the head to rest on the pillow and one week later, April 1 6, small 
deep grafts were placed over the right parietal region. April 20, small deep grafts were 
placed over the right post-auricular region and under the chin. Five days later, the 
right parietal region was grafted and one week later the crown of the head. All of 
these graftings were done under local anaesthesia and the grafts were placed on undis- 
turbed granulations. The hands were massaged daily. The grafts were all successful 
and the healing progressed satisfactorily until July 7, when a slight infection developed 
on the head and face in the grafted areas. The general condition improved considerably 
but the patient became homesick and was discharged against our advice on the 24th of 
July after a hospitalization of one hundred and fifteen days. At the time of discharge 
the head was almost healed but the eyes could not be closed on account of bilateral 



Fig 16A. Fig. 16B. 

Fig. 16A and B. — (Case V continued ) Anterior and posterior views of the leg and thigh at 
time of discharge. Note that the contracture m the popliteal space has been overcome and that the 
entire area is healed except two small superficial ulcerations on the leg. 

ectropion. (Fig. 14.) Further plastic work on the lids and elsewhere was indicated at 
some future time. 

Case V. — A white male, aged twenty years, was admitted to the Union Memorial 
Hospital May 4, 1926. In January, 1926, four months before admission, he was severely 
burned on both hands and the left thigh and leg. He was treated in a local hospital, 
during which time the burns on the hands healed. Attempts at grafting the left leg 
and thigh had failed and little progress had been made in healing. The leg was still 
intensely painful. The patient was then referred to us for treatment. There was some 
scarring of both hands and the left wrist. The left leg and thigh were covered with 
unhealthy granulations from the groin to the ankle, except for an area over the upper 
thigh and a small area over the tibia just below the knee. The leg was flexed at right 
angles to the thigh. There was much pain. The granulations were pale, exuberant and 
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infected. (Fig. 15.) Urinalysis was negative. Blood Examination .— The hemoglobin 
was 85 per cent, and the clotting time was three minutes. 

Progress in Hospital — An attempt to overcome the contraction was made by means 
of an extension apparatus. The granulations were prepared for grafting and three weeks 
after admission small deep grafts from the right thigh were scattered over those granu- 
lating areas which were suitable to receive them. June 4, small deep grafts were again 




Dg. 17A and B. — (Case VI.) On admission two years and eight months after being burned. 
The deep ulcerations extended down to the femurs just above the knee joints. The hamstring muscles 
were below these ulcerations. The scar over both knees was ulcerated and the patellie were immovably 
anchored about five centimetres below their normal positions. The legs were flexed at the knees 
at the angles shown and could not be moved. The plaster boots were attached to pulleys on 
Balkan frame for traction. 

taken from the right thigh and applied in the intervals between those first applied and 
on other areas now ready to be grafted. These were again successful and the anterior 
surface of the leg was healing 1 rapidly. June 14, small deep grafts were placed in the 
popliteal space and July 12 the posterior and lateral aspects of the leg were grafted. 
These healed uneventfully and the patient was discharged well on August 12, after a 
stay in the hospital of ninety-eight days. (Fig. 16.) 
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Six years have elapsed since discharge and the patient has been able to continue his 
work and has had no further trouble. 

Case VI.— A white male, aged thirty-one years, was admitted to the Union Memorial 
Hospital November 13, 1931. Two years and eight months before admission, March 17, 
1929, his clothes caught fire and he was severely burned on both legs and thighs. He 
was treated at home for one week and was then sent to a hospital where he remained 
for twelve weeks. At the end of that time, the legs had gradually become contracted so 
that the soles of the feet rested upon the bed. He was then sent home where he remained 
bedridden but was never completely healed. In July, 1931, deep ulcerations began to 
develop on both sides of both thighs just above the knees. He returned to the hospital 
where he remained for six weeks, 
tion of both legs was advised. 

He refused and came to Balti- 
more for treatment. He was a 
tall, emaciated man lying upon 
his back with the legs flexed at 
the knees so that both soles rested 
flatly upon the bed. His general 
condition was very poor. In the 
dense contracted scar tissue, there 
were deep, very painful ulcera- 
tions extending down to the 
femurs on both sides of both 
thighs just above the knee-joints. 

These ulcerations were between 
the contracted hamstring mus- 
cles and bone. The patellae were 
immovably anchored by deep scar 
about five centimetres below their 
normal positions. There were 
unhealed areas over both knees. 

The skin from the middle of the 
thighs to the calves was deeply 
scarred. The muscles were atro- 
phied and “frozen” tight, and 
the legs were very thin. Urin- 
alysis was negative. Blood Ex- 
amination. — Haemoglobin, 51 per 
cent. ; clotting time, three min- 
utes. The Wassermann reaction 
was negative. The blood group 
was IV. (Fig. 17, A-B.) 

Progress in Hospital . — Plaster boots were made for both feet and traction applied by 
means of weights and pulleys on a Balkan bed. The patient was instructed to remove 
the weights when the pain became too severe. Massage of the healed portions of 
both legs and thighs was started. The ulcers were treated and improvement was grad- 
ual. Two weeks after admission the dense scars on the backs of both legs and thighs 
both above and below the joints were divided to relieve the tension. The tendons 
of the hamstrings muscles were partly cut through but not lengthened on account of 
neighboring infection. This was done with a cautery to prevent bleeding since the 
haemoglobin was only 55 per cent. Two days later the patient developed severe pains 
m the right flank and a rontgenogram revealed two shadows which were diagnosed as 
stones in the right ureter. A transfusion of 200 cubic centimetres of whole citrated blood 
v»as given December 2 and a second transfusion was given one week later. Small deep 
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Grafting was tried but was unsuccessful and amputa- 



Fig. 18. — (Case VI continued.) Patient at time of 
discharge. Note that the contractions at the knees are 
almost _ overcome and the areas nearly healed. The deep 
ulcerations have filled in and the hamstring muscles are 
in a more normal position. The patient is able to walk with 
crutches. The dark spots on the skin were mercurochrome. 
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grafts were successfully placed on the granulations which were ready on March 14, 
1932, and other similar grafts were applied to the remaining unhealed areas on March 30. 

The improvement in general condition was gradual. April 20 1932, the legs are now 
almost straight and all the ulcers are practically healed. The right patella is now quite 
freely movable and the left patella is gradually loosening. 

The patient is beginning to walk about the ward on crutches, and this is the first 
time for three years that he has been on his feet. He was discharged May 2, 1932, after 
one hundred sixty-eight days in the hospital. It is probable that further relaxation will 
eventually have to be done after function is more fully restored, but this will be com- 
paratively simple on account of the improved condition of the tissues and improved 
general circulation. (Fig. 18.) 

Analysis of Cases IV, V and VI . — These cases may also be grouped 
although their lesions were quite different. All of these were adults, their 
ages being, Case IV, forty-three ; Case V, twenty, and Case VI, thirty-one. 

Cases IV and V were burned in gasoline explosions and Case VI in an 
oil explosion, respectively three and one-half months, four months and 
thirty-two months before coming under our care. 

Case IV had been treated at home, Case V in another hospital and Case VI 
in another hospital and at home. All of these patients suffered great pain. 
All were emaciated and in very poor general condition. The haemoglobin of 
Case IV was high, 80 per cent., considering his general condition, as was that 
of Case V, 85 per cent. In Case VI, the haemoglobin was 51 per cent. All 
were in blood group No. IV and in all the Wassermann reaction was negative. 

The granulations varied in type from sluggish to exuberant and were 
infected in all. Scar contracture was marked in every case, being of a severe 
type in Cases IV and VI. Transfusion was done twice, Case VI. All were 
grafted with small deep grafts, Case IV, six times ; Case V, four times and 
Case VI, twice. 

In Case IV, the main unhealed lesions were on the head and extremities. 
In Cases V and VI, the lesions were on the lower extremities. The hospitali- 
zation necessary was, in Case IV, one hundred seventeen days; in Case V, 
ninety-eight days, and in Case VI, one hundred sixty-eight days. 

In Case VI, the treatment was delayed by severe attacks of kidney pain 
due to stones. Steady marked improvement followed after the treatment was 
well started. Case IV has not returned for further treatment, although the 
contractures of the eyelids, etc., would eventually require it. In Case V, 
further treatment was unnecessary. In Case VI, the patient will have to 
return for relaxation of the scar contractures in the popliteal space and also 
of the hamstring tendons. 

Discussion . — By the time these patients are admitted to the hospital, their 
morale is usually badly shattered and every effort must be made to build this 
up again. Physical weakness makes them irritable and impatient, and the 
severe pain endured over long periods with painful dressings and the anticipa- 
tion of further painful dressings is constantly on their minds. It is needless 
to say that extreme gentleness during dressings is essential and every effort 
should be made to make these dressings as free from pain as possible. 
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On admission all dressings were carefully removed and the patient was 
placed upon sterile sheets in bed and was kept warm by electrically heated 
and illuminated tents. This in time eliminated the fear of painful dressings, 
permitted the granulations to dry out and shrink, and checked some absorp- 
tion from the infection, which was always present. The patients were tubbed 
whenever their condition was suitable. If this was not feasible, wet dressings 
loosely laid on saturated with either Dakin’s solution ; 1-5000 permanganate 
of potash; 1-5000 acriflavine; normal salt solution; S. T. 37; hypertonic salt 
solution, 5 to 15 per cent. ; 20 to 40 per cent, glucose solution, etc., as seemed 
best, were applied and changed frequently or were kept wet in order to 
prevent crusting. 

Various antiseptics such as 5 per cent, gentian violet, 2 per cent, dahlia, 
2 to 5 per cent, mercurochrome were used when needed, to overcome the 
infection in the granulating areas. Plain gauze, or bismuth, or iodoform 
gauze saturated with sterile glycerine was used, as indicated, to shrink exuber- 
ant granulations. Violet rays were also used and aided in cleaning up and 
shrinking the granulations where they were exuberant, and were also helpful 
in improving the general physical condition. All sloughing tissue, if any 
remained, was removed as soon as conditions were favorable. No attempts 
were made to trim off areas of exuberant granulations because we felt that 
the patients could not afford to lose any blood. Transfusions were given, 
whenever necessary, to raise the haemoglobin content of the blood and to 
combat the infection and toxaemia, and, in many instances, this is a life- 
saving procedure. 

The feeding of the patients was carefully supervised and every effort was 
made to induce them to take sufficient food of the right type. Fluids were 
forced to aid elimination and to replace that lost through exudation. Medica- 
tion was used as indicated to allay pain, relieve nervousness, assure sleep, 
increase the haemoglobin and to improve the general physical condition. 
Medical and paediatric assistance in these problems was asked frequently as 
occasion arose. 

The most skillful and faithful nursing is necessary in caring for this 
group of cases and much depends upon this being well done. The care of 
the healed areas and the unburned skin is very important as much can be 
accomplished by keeping these areas in good condition. 

Inasmuch as all of the wounds had failed to heal under the treatment 
given them elsewhere and were more or less extensive, the chance of stable, 
unaided healing was very small. We must, therefore, weigh the different 
methods of hastening healing. For various reasons, the use of pedunculated 
flaps would, of course, be inadvisable at this period of reconstruction, so a 
type of free graft had to be used which could be readily secured under local 
anaesthesia, or very short light general aneesthesia. 

The precarious condition of most of these patients contra-indicated general 
anaesthesia, especially since repeated grafting had to be done at short intervals. 
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In very nervous children such as Case III, it sometimes is necessary to use 
general anesthesia even though it may be dangerous. The anesthesia in 
such a case should be as short as possible and of a type which will be least 
likely to cause pulmonary irritation. 

The larger types of grafts such as Ollier-Thiersch, half-thickness and 
whole-thickness grafts require a clean field for a successful take and while 
they can all be placed on a clean, healthy, undisturbed granulating surface and 
will take, this surface must be in perfect condition. These large grafts are 
more often placed on the raw surface left after the removal of the granula- 
tions or after excising completely the granulating area with its fibrous base. 
In cases of the type we are considering, we feel that the loss of blood caused 
by either of these operations, even though it might be small would be unde- 
sirable. In addition, the larger operative procedures necessary and the exten- 
sive areas of normal skin required to furnish these larger grafts seemed to 
us to be in these cases inadvisable whether under general anaesthesia or exten- 
sive infiltration. Furthermore, in some of these extensive burns, compara- 
tively little normal skin remained which could be used as a source for the 
large grafts so a type of graft had to be chosen which could be secured in 
sufficient amounts from limited areas, especially since it was inevitable that 
repeated grafting would be necessary. Isografts are not sufficiently satis- 
factory to justify their use in these cases, particularly since there may be 
marked anaphylactic reaction in certain instances. 

We are convinced that the most desirable type of graft to use in these 
cases is the “small deep graft” often referred to erroneously as the “pinch 
graft.”* These are whole-thickness grafts in the centre tapering to the 
thickness of Ollier-Thiersch grafts at the edges. These grafts are sometimes 
confused with Reverdin grafts which consist of the epidermis with only a 
very thin layer of dermis. The small deep graft differs from a Reverdin 
graft in the same way that an Ollier-Thiersch graft differs from a whole- 
thickness graft. The Reverdin graft could be used in this group of cases 
since the source of the supply and the ability to survive are about the same 
as the small deep graft, but the Reverdin graft will not give as stable healing 
as the small deep graft because it does not contain sufficient corium to give 
durability to the grafted area after it is healed. The small deep grafts are 
not replaced by scar after healing has taken place and remain as permanently 
definite patches of skin. The amount of contracture in the healed area can 
be considerably diminished if the small deep grafts are placed fairly close 

* The term pinch graft seems to us to be entirely out of date. At one time Reverdin 
grafts were obtained by pinching up a superficial bit of skin with forceps and cutting 
or pinching it off with scissors and on account of the method the grafts were called 
pinch grafts.” One frequently hears the term used also for small deep grafts, but 
there is no excuse for using it any longer, either for Reverdin or small deep grafts, as 
the use of forceps and scissors has long been abandoned by surgeons having any respect 
for tissues, as they cause unnecessary trauma, both in lifting and cutting the graft, and 
thus violate one of the fundamental surgical principles. 
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together. The resulting healing is very durable and can be made soft, pliable 
and movable by massage. 

We have not attempted in these cases to bury these grafts under the 
granulations or use any of the other modifications sometimes suggested, 
because of the uniform success of the method we employ. 

Large numbers of these grafts can be cut from small areas, under small 
amounts of local anaesthesia, so repeated grafting can be done because the 
amount of normal skin required to furnish these grafts need not be great. 
The grafts are cut about five millimetres in diameter in orderly rows leaving 
a small margin of skin around each graft wound to permit rapid healing in 
the area from which they are cut. This method conserves the normal skin 
to the greatest extent and permits the use of skin areas from which larger 
grafts or flaps could not be secured. These small deep grafts survive in the 
presence of some infection and can be dressed in twenty-four hours, if neces- 
sary, or be left exposed to the air if desired. They take in three or four 
days and grafting can be rapidly repeated to hasten healing. 

As soon as the general condition of the patient was improved and the 
granulations were in a reasonably fair condition, grafting was commenced. 
It is seldom that any large granulating yround will be the same condition over 
its entire area at any one time, and for this reason the likelihood of successful 
grafting will differ in adjacent parts of the same wound. For instance, the 
granulations on the upper surface of a thigh may be firm, flat and clean while 
that on the under surface may be adematous, infected and unfit. We there- 
fore scattered grafts over the whole wound in suitable areas expecting a 
reasonable portion to take and thus secured islands of skin which stimulated 
the healing of the remainder. The presence of the grafts, even though they 
did not take, stimulated the healing and made regrafting more certain of 
success. In treating the cases reported, we used the small deep grafts 
throughout and eventually planted them at intervals of about one centimetre 
apart. The successive grafts were placed between those previously applied 
until the areas were healed. 

Nature attempts to immobilize the injured parts during healing and the 
patient often assumes the most comfortable position, which is that of flexion, 
and in spite of every effort to prevent contractures by means of extension 
apparatus of various kinds, contractures will often occur in these cases. The 
extremities, even those uninjured, may be held flexed in a seriously burned 
case and soon because of disuse the muscles lose their tone, the tendons 
become shortened and the bones become atrophied. If the extremities are 
burned, marked deformities may be present which are caused by scar 
contraction. 

It must be remembered that there is some contraction in every healing 
wound, the extent depending upon the amount of scar formation. In these 
extensive burns where healing had been delayed, scar formation is usually 
excessive and every effort must be made to minimize the amount by using 
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grafts which will heal the area as completely and quickly as possible and 
thus minimize further scar formation. 

In some of these old cases, the contractures already present could not 
safely be overcome suddenly by force on the operating table because the 
blood-vessels and the nerves might be shortened and they might tear, causing 
gangrene and possibly a forced amputation. There was also the possibility 
of breaking the fragile atrophied bones. On this account an attempt was made 
to stretch gradually the contractures already present in the old unhealed 
burns by continued traction. Those which were due to posture and disuse, 
could be corrected by this method. 

Traction was applied by means of weights and pulleys and the extremities 
gradually extended. The wounds were then healed with the extremities in 
the extended position. Massage was instituted on all healed and unburned 
areas and the patient was urged to move the part as much as possible. 

The contractures which occurred after scar shrinkage had taken place 
had to be relaxed at some later date, when the patient was in better condition. 

After the wounds have been healed by grafting, it is essential that the 
patient be sent home for six months, at least, for massage and passive motion 
as the scars need time for softening and releasing from deep attachments 
before the relaxing operations should be done. Also the patients have become, 
in the majority of instances, surfeited with hospital routine and need an 
entire change of surroundings to say nothing of a new point of view. 

It was necessary for five out of six of the group of typical cases reported 
in this communication to return for subsequent release of scar contractures. 
In criticism, it might be said that the treatment used could not be particularly 
effective if these were the results, but when we consider that even at the late 
date of admission after the injury, it was frequently necessary to exert every 
resource at our command in order to save the lives of these patients, then an 
idea of the problems with which we had to deal may be appreciated. 

Comments . — The condition of patients with old unhealed burns is usually 
very poor, both physically and mentally, and they must be thoroughly built 
up before skin grafting can be done successfully. 

1 he unhealed area should be grafted as soon as the granulations are in 
suitable condition and healing should be induced as quickly as possible. We 
have found the “small deep graft’’ the best type to be used, as they can be 
obtained from comparatively small areas of skin, some of which could not 
be utilized to furnish larger grafts. 

In these old burn cases, subsequent operative work for the release of 
scar contractures is almost always necessary. There has been no attempt, 
in this communication, to consider the methods used to obtain permanent 
relief of scar contractures following these old burns. Scar contraction must 
be combatted during treatment by suitable traction apparatus in order to 
minimize permanent deformity. The operative relief of scar contractures, 
which often occurs in most carefully treated cases, should not be attempted 
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for at least six months after healing is complete, which is about the time it 
takes for the scars to be loosened and softened by massage and passive motion. 

From the ultimate results obtained in a considerable number of cases, we 
feel that the salvaging of these patients is well worth the time, the worry 
and the hospital days. 
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A STUDY IN EXTENSIVE CUTANEOUS BURNS* 

By Monroe A. McIver, M.D. 

OF CoOPERSTOWN, N. Y. 

This paper is based on a study of sixteen patients with extensive 
cutaneous burns of the body and extremities. In five instances the burns 
proved fatal. 

General Management of Patients. — The burned areas were treated by 
constant applications of 5 per cent, tannic-acid solution, according to the 
method of Davidson, 1 until a satisfactory tan was attained. The body heat 
was in most instances maintained by the use of electric lights under a 
cradle ; on one occasion, where a number of burn cases were admitted at one 
time following an explosion in an oil refinery, the temperature of the whole 
room was raised and maintained at a suitable level. Fluids were forced, 
being administered by mouth, by rectum and in the more serious cases by 
either subcutaneous or intravenous injection of normal saline solution or 
of a 5 or 10 per cent, solution of glucose in distilled water. Morphine 
was administered in doses sufficient to control pain. 

Types of Studies Carried Out. — In addition to making the usual records 
of temperature, pulse and respiration rates, daily blood counts were made 
and the sedimentation rate and hematocrit recorded. Frequent estimations 
were also made of the plasma chlorides, non-protein nitrogen, blood sugar 
and plasma proteins. In certain instances isolated measurements were 
made of the carbon-dioxide combining power and the calcium and phosphate 
content of the plasma. The total intake of fluid was measured and the 
output of urine recorded. In addition to the “routine clinical” examina- 
tion of the urine, estimations of the chloride content were carried out in 
a number of instances. Since the fluid that accumulates in large superficial 
blisters may be considered typical of the fluid lost from the vascular system 
in burns, this was in one instance aspirated and analyzed. 

Blood Counts. — The results of the count of the white and the red blood- 
cells are shown in Tables I and II. In most instances the initial white 
count was made within a few hours after the burn occurred. The findings 
as noted below in general confirm the early studies of Locke. 2 

White Blood-cells. — As will be noted from Table I, elevation of the 
• white count is a constant finding and in the more severe cases can reach 
an extraordinary height within a short time. (See case No. 5 -) A com- 
parison of the counts in the fatal and the non-fatal cases shows that a 
high white count in general indicates a poor prognosis. 

Red Blood-cells. — Locke, 2 in his early publication, called attention to 

* Figures from the Surgical Services of the Massachusetts General Hospital with 
the cooperation of the Medical Service. 
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Table I. White Blood Count Table II. Red Blood Count 






























































MONROE A. McIVER 


the great increase in red cells that frequently occurs in cases of severe burns ; 
one case in his series showed a count of over nine million. This author 
correctly interpreted this finding as a relative increase due to concentration 
of the blood. 

In most instances of the present series, red counts were unfortunately 
not made on the first day of the illness. In several cases, however, a 
decidedly high count was found on the second day. In a few cases estima- 
tions of the red cells in both capillary and venous blood were carried out 
and in most instances it was found that the capillary count was definitely 



2 2+5 


Day of illness 

Fig. i in which the hematocrit and sedimen- 
tation rates on two cases over a period of 
five days are plotted; data from Table III. 
It will be noticed that on the second day 
of the illness there was a marked concen- 
trat.on of the blood, as shown by the 
hematocrit. In Case I the red cells con- 
stituted 70 per cent, of the total sample of 
blood. The rate of sedimentation was 
markedly slow in both patients. After 
vigorous administration of fluids the hemato- 
crit readings were lower, being essentially 
normal by the fifth day. During this period 
there was an increase above normal in the 
sedimentation rate. 


higher than the venous count, indicating 
stasis of the blood-cells in the superficial 
capillary bed. 

Hematocrit Readings and Sedimenta- 
tion Rate . — The hematocrit readings and 
the sedimentation rates* are shown in 
Table III. The findings in two typical 
cases are also shown graphically in Fig. 
1; one of these patients (Case I) died; 
the other (Case VI) recovered. 

It will be noted that the characteristic 
findings were, in general, an increase in 
the percentage of red cells and a slowing 
of the sedimentation rate. The increased 
percentage of red cells is due to concen- 
tration of the blood and is roughly 
parallel to the severity and extent of the 
burn: in one fatal case (No. 1) the red 
cells constituted 70 per cent, of the total 
sample of blood, and it will be observed 
that some concentration persisted for as 
long as three days in spite of vigorous 
forcing of fluids. The delay in sedimen- 
tation rate is also due in part to concen- 
tration of the blood. This alone, how- 
ever, is not sufficient to explain the pic- 
ture, for in several cases — notably Cases 


IX and X (see Table III) — marked slowing of the sedimentation rate 
occurred in spite of the fact that the concentration of the blood was little 


or not at all changed. It will be observed that after the first few days the 


sedimentation rate usually rose to normal or above normal levels. In certain 

* The blood was drawn into glass tubes graduated from 1 to 100 mm., as described 
by Plass and O Rourke. 3 The sedimentation rates were read at the expiration of one 
hour. The tubes were then placed in a centrifuge and centrifuged at high speed for 
twenty minutes; at the end of that time the percentage of red cells was read. 
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EXTENSIVE CUTANEOUS BURNS 

of the cases this may have been due to a certain degree of infection in the 
burned areas. 

Blood Chemistry . — Tables IV, V and VI show the estimations of plasma 
chlorides, non-protein nitrogen and total serum protein. 

Plasma Chlorides . — A lowering of the blood chlorides following burns 
has been reported by Underhill 4 and Davidson . 5 * The most extensive 

Table III 

Hematocrit and Sedimentation Rates 



studies on this point were carried out by the latter author, who followed 
the chloride metabolism in thirty-one patients with cutaneous burns. He 
found in the early stages of the illness, in the more severely burned patients, 
an appreciable lowering of the plasma chlorides and whole blood chlorides, 
and also a diminished excretion of chlorides in the urine. In at least one 
of Davidson’s patients whose record is shown in detail the chloride intake 
was low while the amount of ingested fluid was high. Later in the disease, 

* Davidson made measurements of both the whole blood and the plasma chlorides. 
Underhill’s, ct a!., figures were for whole blood chlorides. 
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MONROE A. McIVER 


according to this author, when the slough began to separate, there occurred 
an elevation of the plasma chlorides and an increased output of chlorides in 
the urine. 

The changes in the values of the plasma chlorides are probably related 
to the disturbance of the water balance in the three types of body fluids — 
the circulating, interstitial and intracellular fluids. The observations on the 
plasma chlorides in the present series are presented in Table IV. It will 


Table IV 

Plasma Chlorides 
(Mgs. per ioo cc.) 


CASE 110. 




DAY 

OF ILLNESS 





KOI 

ESI 

Esa 

nsn 


HS1 

K5a 


as ■ 


BE® 


FR3T1 

Em\ 

BBSS 


1 

595 

601 

576 

m 

562 

■ 

587 

■ 

■ 

■ 

540 


■ 

■ 

| 



Died 

a fe 

w hours ai 

'ter admission 










3 

632 
















4 

551 

m 
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I 




5 

Died 

a fe 

w hou 

rs a! 

'ter admlss 

Ion 






■ 




6 

589 

m 

548 


541 











7 



548 


584 











8 

615 

m 





674 


572 





592 


9 

586 

577 

530 


541 











10 

590 




609 











11 

584 

577 

589 

■ 

595 











12 

578 

549 

590 



568 


548 

559 


569 


609 


582 

13 

589 

566 

573 


562 











14 

578 

607 

582 


620 











15 


572 




552 










16 

544 

663 




584 











be noted that the values are in general normal, although in several instances 
they are in the lower normal range. In one of the fatal cases (No. 4) 
the values were above normal ; this patient was treated with large volumes 
of normal saline solution, but in spite of the larger intake of fluids and 
chlorides (see Table VIII) and the high plasma chlorides, the output of 
urine was small and its chloride content low. 

Non-pi otcin Nitrogen . — Elevation of the non-protein nitrogen of the 
blood following burns has been reported by Davidson 1 , 5 and also by Beck 
and Powers . 0 In one of the cases reported by these latter authors the 
blood urea was eighty milligrams per 100 cubic centimetres on the third 
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day; in another instance a reading of seventy milligrams was found on 
the first day. 

The results of the measurements of the non-protein nitrogen in the 
present series are shown in Table V. Case I showed a reading of fifty-nine 
milligrams per ioo cubic centimetres on the second day, sixty-five milligrams 
per ioo cubic centimetres on the seventh day and 130 milligrams per 100 
cubic centimetres on the eleventh and twelfth days. Another of the fatal 

Table V 


Non-protein Nitrogen, Blood 
(Mgs. per 100 cc.) 


CASE HO. 


DAY OF IXJ 

.HESS 



mm 

let 

2nd 

ESI 

BBS 

RBI 

Eal 

ESS 


ESS 

1 10 th 

nth 

12th 

13 th 

14th 

1 15th 


m 

38 

59 

26 

42 

35 


65 

■ 

m 

■ 

130 

130 

■ 

K| 


FATAL 

2 

45 

Died 

a Te 

m hours af 

ter admiss 

ion 








3 

45 

31 






■ 


m. 



■ 


1 1 


4 

34 

35 


66 

140 
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m 




i 

II 


5 

Died a t 

_ 

sw hours a 

fter admission 









6 


■ 

38 

33 

30 


30 



1 


■1 




7 



47 


25 

. __ 





1 



■ 

m 

IBB! 

e 
















9 

37 

31 

32 


30 











10 

29 


31 

28 












11 

30 

23 

22 


24 











12 

32 

■ 




32 


37 


| 

30 


■ 

u 

32 

13 

27 

27 

22 


23 











14 

23 

26 

23 


31 











15 


36 




34 










16 


36 




25 



■ 

■ 



1 

■ 

■1 


cases (No. 4) also showed a marked elevation on the fourth and fifth days; 
in this latter case it will be noted (Table VIII) that there was a marked 
suppression of urine throughout the illness. Cases II and III showed a 
reading of forty-five milligrams on the first day.. With these exceptions 
normal readings were obtained throughout the series. 

Scrum Protein . — The measurements of total serum protein are shown 
in labie VI. It will be noted that several of the cases — notably Cases I, 
IV and VIII — showed some lowering of the total serum protein. These 
measurements were made at a time when some concentration of the blood 
existed. (Table III.) Davidson and Matthews 7 also found that the value 
of the plasma protein did not rise in proportion to the degree of concentra- 
tion of the blood. They considered that this fact could be explained only 
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MONROE A. McIVER 


on the basis of altered permeability of the capillary walls, and concluded 
that it indicated a loss of the whole plasma rather than simply of the water 
content. I am in agreement with this conclusion. Davidson and Matthew 
further reported a characteristic rise in the fibrin and globulin of the 
plasma, while the albumin showed a fall. 

Blood Sugar . — The blood sugar determinations on samples taken the 
first day of the illness showed, in the majority of cases, a marked increase, 


Table VI 

Serum Protein 
( Expressed in Percentage ) 


CASE 110. 

DAY OF ILLHESS 


FATAL 


1st 

2nd 

3rd 

4th 

5th 

6th 

7th 

8 th 

1 



4.5 






2 

Died a few hours aftsr admission 





3 

7.3 

Before 

Glucose 

7.5 

after 

5.1 







4 



5.2 


4.9 




5 

Died a f( 

m hours after admission 





6 




6.1 





V 



6.4 


7.2 


6,3 


e 

4. 

4.5 







9 



6.3 


■■ 




10 

5.6 

6.6 

6.1 

6.1 

B 




11 









12 

6.6 


6.5 



6.2 



13 









14 









15 


7.9 




ssa 



16 


6.6 




mm 




rising as high as 266 milligrams in one case. This is probably comparable 
with the rise in blood sugar found in traumatic shock. 8 The values returned 
to normal within the first twenty-four or forty-eight hours. In some of the 
less severely burned patients there was no rise. 

Carbon-dioxide Combining Power .- — Measurements of the carbon-dioxide 
combining power when taken within the first twenty-four or forty-eight 
hours showed essentially normal values. Patients Nos. 4 and 8 later devel- 
oped a definite acidosis, Patient No. 4 on the fifth and last day of his 
illness having a carbon-dioxide combining power of 28.2 volumes per cent. 
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Case I showed a carbon-dioxide combining power of forty-seven volumes per 
cent, on the second day, which fell to 38.6 volumes per cent, by the seventh 
day and to 24.3 volumes per cent, by the eleventh day. 

Blood Calcium and Phosphates. — Isolated measurements were made of 
the blood calcium and phosphate. Essentially normal values were obtained, 
except in the case of Patient No. 4, who on the fifth day showed a blood 
calcium of six milligrams per 100 cubic centimetres, with a serum phosphate 
of 7.1 milligrams. 

Blister Fluid. — It is well known that in cutaneous burns there is great 
leakage of fluid from the burned area and frequently a large accumulation 
of fluid in superficial blebs. It was felt that the fluid that gathers in such 
blebs might be considered typical of the fluid lost in cutaneous burns. 
Patient No. 8 developed large blebs over the burned area on the leg, and 
some ten or fifteen cubic centimetres of this fluid were aspirated under 
aseptic conditions and analyzed. The results of the analysis are shown in 
Table VII. It will be noted that the chlorides showed essentially the 
values of normal blood; the sugar was somewhat low; the non-protein 
nitrogen normal ; the calcium somewhat higher than the normal range for 
blood. The total protein was 3.7; this figure is lower than the normal 
values for total serum protein, but it is evident that protein is lost in 
appreciable amounts. 

Table VII 

Blister Fluid, Patient No. 8 

Chlorides 591 mg/100 cc. 

Sugar 87 mg/100 cc. 

N. P. N 27.5 mg/100 cc. 

Calcium 15.3 mg/100 cc. 

Total Protein 3 .7% 

White Blood-cells 2,400 cells 

On the basis of this analysis of the blister fluid it is evident that the 
loss of fluid is not simply a loss of the water content of the blood, but 
of a substance that is closely parallel to whole plasma. One would not, 
therefore, expect great changes in the individual constituents of the plasma, 
following burns, but rather a lowering of the total volume of plasma with 
a resulting concentration of the blood. 

Intake and Output of Fluids: Urinary Findings. — The intake and output 
of fluids during the first five days of the illness, and in certain cases the 
total output of chloride in the urine, are shown in Table VIII.* The fluid 
taken in the fatally burned cases was largely in the form of physiological 

* These records were kept for twelve days, but no striking changes were found 
between the fifth and twelfth days, intake and output of fluids maintaining about the 
same rates. Case I was an exception: after the fifth day there was an increase in the 
excretion of fluid and chloride for several days, followed by a marked diminution in the 
excretion during the last few days before death, which occurred on the eleventh day. 
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salt solution given intravenously or subcutaneously ; in certain instances 
5 to io per cent, glucose solution was used. 

The diminished output of urine and the low excretion of chlorides in 
spite of the large intake of fluid were striking findings in all the fatal 
cases. In the less 'severely burned cases, also, there was some suppression 
of urine and a low excretion of chlorides. This diminished kidney function 
is an important finding, and may be of fundamental significance. 

Davidson 5 has suggested that the urine chlorides are low because the 
blood chlorides are below the renal threshold ; this may hold true in certain 
instances, but obviously cannot explain the low excretion of chlorides in 
Case IV. Davidson, whose cases were kept, on a fixed sodium chloride 
intake, noted an increased output of the chloride of the urine at about 
the time the slough separated. The cases in the present report were not 
studied long enough to detect this late rise in chloride excretion. Several 
of the cases, because of the high fluid intake and low urinary secretion, 
developed oedema of the feet and ankles and dependent parts. 

Routine clinical examination of the urine carried out in most of the cases 
showed the “slightest possible trace” of albumin. In one case (IV) this 
was recorded as “a trace” on the fifth day of the illness. A number of the 
fatal cases showed rare granular casts with an occasional white blood-cell. 
Cases I and IV in the terminal stage showed acetone and diacetic acid. 

The Cause of Death . — It is not the purpose of this paper to review the 
enormous literature on the toxaemia of burns ; reference to this will be found 
in the works of Pack 9 and Pack and Davis. 10 There are at the present time 
two principal theories as to the cause of death in extensive burns. One 
of the oldest and most firmly established in the literature is that the symptoms 
and death are due to a toxin absorbed from the devitalized or partially 
devitalized burned tissue. More recently, Underhill and co-workers 4 ’ 11,12,13,14 
have contended that the symptoms are due not to a circulating toxin but to the 
marked concentration of the blood. These authors point out that the 
highly concentrated blood has difficulty in passing through the capillaries; 
circulation is slow and aeration of the tissues deficient ; the large blood- 
vessels are not properly filled and the heart has not sufficient blood to work 
upon. In consequence of the partial asphyxiation of the tissues there may 
be alterations in the metabolic process and disturbance of the heat-regulating 
mechanism and kidney function. 

1 he fact that great concentration of the blood occurs in extensive super- 
ficial burns is beyond question (in the present series the volume of red 
cells, as indicated by the hematocrit, reached a figure as high as 70 per cent. ; 
see Table III) and undoubtedly the secondary effects of this condition are 
profound. In spite, however, of the evidence brought forward by Underhill 
in support of the view that concentration of the blood is responsible for the 
death, it seems questionable whether this is the whole story. As shown in 
fables III and VIII, a number of fatalities occurred in the present series, 
although the concentration of the blood was combated with large intakes 
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of normal salt solution. It may be argued that in several of these cases 
death occurred after the acute stage had passed and may have been due to 
infection of the burn. This is possible in certain cases, especially in Patient 
No. i, who survived eleven days; in other cases, however, it would not 
seem likely. All the patients were treated under as strictly aseptic conditions 
as possible. 

Certain pathological lesions sometimes found in burn cases at autopsy 
have been brought forward as evidence of a circulating toxin ; these are 
notably duodenal ulcers 15 ' 10 ' 17 and haemorrhages into the adrenals , 1G ’ 18 al- 
though other lesions have also been reported — as, for example, cloudy swell- 
ing of the kidney and degenerative changes in the liver and central nervous 
system . 10 Underhill 12 explains these findings on the basis of the fact that 
as the body is burned the heat may penetrate the body cavities deeply enough 
to bring about local circulatory changes of sufficient severity to cause the 
ulcers and haemorrhages. This explanation seems to the author unsatisfac- 
tory ; it does not seem reasonable that the heat could penetrate sufficiently 
to account for lesions of such deep-seated organs as the duodenum and 
adrenals. In Harris’s case, referred to above , 10 the burns were caused by 
boiling water, so that the surface temperature could not have been above 
ioo° C. 

In the case of a death occurring within a few hours after an extensive 
body burn, it seems probable that the cause is comparable to that in primary 
wound shock . 10 The cause of death in patients who survive the effects of 
the preliminary shock and die later seems to the author still an open question. 

Although it may not be the only factor in the cause of death, or at times 
even the principal factor, the importance of the concentration of the blood 
cannot be minimized. There is some question, however, as to whether this 
condition comes about simply as a result of local loss of blood plasma in 
the burned area, or whether there is a general lowering of capillary per- 
meability all over the body. Underhill 1 ' 1 believes the loss a local one ; Beard 
and Blalock 20 also agree that the local loss of plasma is sufficient to explain 
the symptoms. Davidson 7 (who believes in a circulating toxin) considers 
that there is a general lowering of capillary permeability throughout the 
body. The observations made on the patients of the present series do not 
include any measurements that would be applicable to this point. The 
amount of subcutaneous oedema and swelling of a seriously burned ex- 
tremity is striking and the local loss of fluid is obviously considerable; 
two of the patients in this series also developed some generalized oedema 
of the dependent parts, but this was not surprising in view of the large 
amounts of fluid they were receiving and the low renal output. 

Treatment . — The general points in treatment have been touched on under 
General Management of Patients. Since concentration of the blood and 
lowering of the total blood volume is undoubtedly a serious condition in 
itself, the volume of fluid administered must be adequate to correct the 
condition, the amount varying with the age of the patient and the severity 
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of the burn. In the case of children, where the blood volume is relatively 
small, the loss of a given amount of fluid is felt proportionately more. It 
is necessary that the administration of fluid be kept up for a number of days. 
It should be remembered that where large volumes of fluid are required it 
might be well, for at least part of the quantity given, to use isotonic glucose 
solution rather than physiological salt solution, so that an undue amount 
of sodium chloride will not be taken in. In many of the fatal cases (see 
Table VIII) the output of sodium chloride is low in spite of the fact that 
the blood chlorides are normal or even slightly above normal. 

Summary. — The findings may be summarized as follows: 

There was an increase in the white and red blood counts, an increase in 
the percentage of red cells in proportion to plasma, a diminution in the 
sedimentation rate of the red cells. Blood-chloride values were in essentially 
normal range (the serious cases received large volumes of normal salt solu- 
tion). Only two cases showed very striking increase in the non-protein 
nitrogen of the blood ; these two were fatal cases and the increase was most 
marked in the terminal stage. Certain cases showed some lowering of the 
total plasma protein. When the blood sugar was determined soon after the 
burns occurred, it was in the most cases high. Carbon-dioxide values were 
essentially normal early in the disease ; two patients later developed a definite 
acidosis. 

The composition of the blister fluid closely resembled that of blood 
plasma. 

The urinary output was low and the excretion of the chlorides diminished ; 
this was most marked in the more severely burned cases. 

Conclusions. — One of the most outstanding findings in severe burns 
is the marked concentration of the blood. Correction of this abnormal con- 
dition by adequate fluid intake, while important, is frequently not able to 
relieve all the symptoms or prevent a fatal outcome; it seems likely that 
there is some other important factor in the toxaemia of burns. 
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ARM-CHEST ADHESIONS AND THEIR PLASTIC 
RECONSTRUCTION 

BY THE TUBE FLAP METHOD 

By Jacob Kulowski, M.D. 

of Iowa City, Iowa 

PROM THE DEPARTMENT op orthopedic surgery op the state university of IOWA 

The object of this paper is to discuss arm-chest adhesions (brachio- 
thoracic adhesions, axillary webs) in general, and to describe the recon- 
structive procedures used in a case herein reported. Axillary form and 
function were restored by the tube flap graft. The associated scar contrac- 
tures were corrected by the Z-shift flap method. 

Burns about the axilla, whether produced by the dry flame or scald, will 
often in the process of healing produce scarring and resultant binding of the 
arm to the side, thus preventing abduction at the shoulder. This complica- 
tion is prone to develop in the axilla, and is definitely predicted by the normal 
resting arm-chest position, there being no tension stresses that would tend 
to minimize or prevent contraction, as in some parts of the body. However, 
this position is probably protective against more severe injury to the impor- 
tant vascular and nervous structures of the axilla. The final cicatrix will 
depend upon the extent, and depth of the injury, the presence or absence of 
infection, and the peculiarity of the tissue chemistry and physiology. 

This serious disability may sometimes be avoided if preventative measures 
are persisted in during the period of healing, such as the continuance of full 
abduction at the shoulder by some form of splinting or traction, and the 
application of Thiersch grafts to the granulating area as soon as the bac- 
teriology and the appearance of the wound permit. 

However, prevention of deformity is not so simple a matter. The intrin- 
sic contracture mechanism does not occur in the epithelium but in the sub- 
cutaneous connective tissues. Its exact mechanism is still undetermined. 
Where there is a , distinct granulation tissue, the process of healing is an 
extremely complicated one, and there seems to be a transformation of the 
cells of the granulation into connective tissue. The early covering of raw 
surfaces with Thiersch grafts therefore acts chiefly as a protective layer 
which may certainly mitigate but not necessarily prevent recurrent contrac- 
ture. The corollary to this is the plastic principle of excision of scar tissue 
wherever possible, and the restoration of the defects by the use of whole 
thickness type of grafts. 

When the deformity is present the problem of restoring form and func- 
tion is an urgent one. In no region of the body are the resultant mechanical 
deviations so injurious and far-reaching in their general effects from burn 
contracture. In no other anatomical situation is the restoration of form so 
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important in the realization of a good functional result. The axilla with 
the arm in abduction is a pyramidal space presenting a rather deep apex 
(armpit) and four walls. “The successful reconstruction, or readjusting of 
the axillary space, is the key to the relief of the condition.” This normal 
hollow contour can be renewed only by the excision of the scar tissue and 
the recovery of the cutaneous surfaces by adequate normal skin. 

Certain inevitable and far-reaching sequels of axillary burn contracture 
make adequate reconstruction imperative, whenever possible. The simplest 
of these is the inability, in some instances, to wear ordinary clothes. The 
bones of the shoulder girdle become atrophic and retarded from pressure of 
the scar and general disuse. Deformity of the ribs and limitation of thoracic 
excursion is present. Serious growth disturbances and scoliosis occur, par- 
ticularly in children. Myogenetic and even myositic contractures may involve 
the axillary folds. Keloidal growths are not uncommon, and malignant 
degeneration has been observed. 

The resultant web patterns vary from the thin lax membrane which allows 
considerable motion to the solid plug of scar which obliterates the axilla, and 
glues the arm to the chest. The thin web suggested the local shift flap meth- 
ods of reconstruction about the middle of the last century. 

Manj' local shift flap plastic reconstructive procedures have been devised 
with varying degrees of success in dealing with arm-chest adhesions. Sev- 
eral cases have been successfully treated by these procedures in this clinic. 
At first sight, these apparently simpler methods appear to be ideal, and 
certainly less laborious than the method to be outlined. Although no statis- 
tics shall be presented it may be stated that the experience of this clinic 
disproves this supposition. Some of these required as many as seven opera- 
tions by several different procedures before the final result could be reckoned 
as satisfactory. It should also be remembered that most of the local shift 
flap technics were developed upon the observations of one or two cases. It 
may be axiomatically stated that there is no short road to the reconstruction 
of arm-chest adhesions. The greatest danger lies in trying to do too much 
at one sitting. The work must be done in stages. 

The simplest treatment consists in division of the contracting bands, 
forcible, or better still gradual, abduction of the arm, and the immediate 
application of Thiersch grafts. This should be considered only when the 
web is a very thin one. “It is a good plastic principle to remove all scar 
tissue before attempting any sort of reconstruction.” Simple division takes 
no cognizance of this primary principle, and recurrence is not obviated. 

Other aforementioned methods employ the principle of shifting adjoining 
tissues after extensive undermining. Although these procedures are ingen- 
ious in their illustrative geometrically precise diagrams, they are, in actual 
practice, greatly limited in their execution by these definite qualifications : 
the thickness of the web, the firmness, depth and mobility of the scar tissue 
and its blood supply, and particularly the condition of the adjoining skin. 
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Extensive scar contractures therefore preclude such methods as those advo- 
cated by Defontaine, Piechaud, Berger, et al. Furthermore, extensive under- 
mining of large flaps frequently leads to necrosis and subsequent infection 
which latter event may be even worse than the original condition. The 
tendency to maceration of the shifted flaps, even after apparent healing, has 
been observed in several cases treated by these technics in this clinic. 

Garlock states that the free full thickness graft cannot be applicable 
because of the uneven contour of the axilla. The writer has had an oppor- 



Fic. i. Fig. z. 

Figs, i and z. — Adhesion following burn contracture. 


tunity to examine several excellent results obtained by Blair, by his split skin 
method, at the Shriner's Hospital in St. Louis, Missouri. This procedure 
merits serious consideration. 

Fortunately, dermogenetic contractures yield in part to gradual correction 
as do many of the myogenetic variety. This preliminary conservative meas- 
ure should always be instituted before any operative plans are made. This 
same principle applies also to the post-operative period of treatment. 
Stcindler states that after reconstruction it is not necessary for the arm to 
assume the extreme position of correction at once. The tension of the new- 
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formed flap demands that such a position of full abduction be attained 
gradually and in steps. The other, most important of all, measures prelimi- 
nary to operation include the building up of the general condition of the 
patient and the local improvement of the skin by massage. 

The arm-chest adhesion reconstruction in the case to be reported was 
done in stages and consisted essentially of the transference of a skin flap 
from a distance with the maintenance of its blood supply, temporarily, 
through a tube flap which was in turn utilized in the reconstructive process. 
Although skin plastic surgery goes back to antiquity, no one seems certain 
who first advocated the tube flap, but Gillies, of London, is credited with its 
development during the war. 

Case. — The patient, Cecily Ann S., aged four years, was admitted to the hospital 
October 7, 1931, on account of arm-chest adhesions the result of burns sustained when 
clothing ignited accidentally while playing with matches in May, 1931. Was treated 
by the application of ointments. No splints. Healing with contracture in four months. 
Condition is shown in Figs. 1 and 2. Scoliosis and a moderate flexion contracture of 
the right hip also present. Due to skin irritation, the preliminary mechanical stretching, 
after admission to the hospital, had to be discontinued after one week. The steps 
employed for her operative reconstruction were as follows : 

(1) November 19, 1931. — A single longitudinal tube flap was fashioned on the chest 
wall posteriorly as close to the axilla as the scar would permit (Fig. 3), which included 
the skin and subcutaneous tissues. The length of the tube flap is so planned by meas- 
urement that its . distal end may later be transported to its final bed just under the lower 
border of the cicatricial web, and consist of sufficient skin to complete the restoration 
of the axilla. Healing was uneventful except for several temporary stitch abscesses 
which occurred chiefly on the chest wall. 

(2) December 9, 1931. — A rectangular flap, with rounded corners, of skin and sub- 
cutaneous tissue continuous with distal pedicle was completely dissected away from the 
underlying fascia. This was then replaced, after careful hemostasis, and the skin 
edges approximated with interrupted dermal sutures. The purpose of this procedure is 
to permit the formation of new blood-vessels through the proximal pedicle before the 
complete severance of the distal end from the chest wall. (Fig. 4.) Healing was 
uneventful. An intercurrent respiratory infection now caused some delay in the 
treatment. 

(3) January S, 1932. — A portion of the scar was excised just below the web of the 
axilla to receive the distal end of the flap. (By leaving the web intact, at this stage, 
post-operative splinting is obviated.) The original temporarily raised (B) flap was 
now excised and transported to its position below the web. The proximal pedicle re- 
mained undisturbed. (Fig. 5.) The flap was then carefully approximated, after all 
dead space was obliterated by fine catgut sutures uniting the subcutaneous tissues of the 
flap to the chest wall. 

Due to the area of the distal flap and because of retraction, a considerable defect 
resulted. This could not be entirely obliterated even after the employment of extensive 
relaxation incisions. The residua! small central gap was allowed to granulate in. 

1-xamination after five days revealed apparent necrosis of the distal half of the 
transported flap, although the tube itself remained normal. There was evidence of 
fluid accumulation under the flap and some serous discharge. This was gently drained 
dependently. Four days later a moderate retraction of the bed scar edges was present. 
But the flap itself was apparently in better condition and remained attached. Moist 
dressings were continued. One week later only the distal one-fourth of the flap was 
actually necrotic, and this was now resected. A moderate amount of drainage persisted 
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for some length of time but finally cleared up after local and general ultra-violet irradiation. 

(4) April 12, 1932.— The proximal pedicle was freed. Definite bleeding from the 
tube flap was noted. The tube was opened along the line of closure. There was only 
a moderate amount of shrinkage and fibrosis of its subcutaneous structures, and the flap 
was sufficient to cover the axillary defect. All the dense mass of scar tissue in the 
axilla and the web was excised and the arm was easily abducted to ninety degrees. 
The remainder of the flap was transported to the axilla. Careful hemostasis and oblit- 
eration of all dead space followed. Chromic stay sutures were taken in the subcutaneous 


Fig. 6. 


Fig. 7. 



Figs. 6 and 7. — Showing amount of abduction of the arm obtained by the transplantation of the 
tube flap thirty-six days after the final transportation of the entire tube flap. The scoliosis has not 
been correctively influenced. 


and deeper structures of the axillary folds to prevent subsequent retraction. The shoulder 
and arm were then firmly immobilized to the chest wall in about forty-five degrees 
abduction to prevent excessive tension upon the flap. Healing of the graft was un- 
eventful. (Figs. 6 and 7.) After complete healing, full abduction of the arm was 
obtained by gradual correction with a turnbuckle abduction splint. 

(5) September 6, 1932. — The scoliosis and the flexion contracture of the groin re- 
quired further operative interference, and correction was accomplished by the Z-method. 
This technic is particularly indicated in contractures where it is impossible to resect 
the scar, and was first described by Denonvilliers, in 1856. (Davis.) By this method 
flaps of scar-infiltrated tissue are utilized. To do this sortie manoeuvre must be carried 
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out which will relax the contracted band and break the line of scar tension. The trans- 
portation of flaps thus formed is made possible because there is always shortening of 
the tissues in the direction of the contraction and usually excess or fullness on both 
sides of the contracted band. It is most applicable in contractures which present a 
prominent bridle or web; but it can also be utilized in those contractures less commonly 
characterized by a groove. (Fig. I plainly shows a bridle in the right groin. The 
ridge along the right flank was utilized as a bridle in that situation.) 

The technic of the incisions outlines a Z or a reverse Z, and the resultant flaps are 
interchanged, thus lengthening the area of the scar. The longest line of the Z is made 
along the prominence or in the middle of the grove, if the latter is present. The arms 
begin at each end of the central incision on opposite sides with their angles as seems 



Fig- 8. Fic. 9. Fjg. xo. 


Fjgs. 8, 9 and xo. — Result six months after the complete reconstruction of the axilla, and one 
month after the Z-shift flap correction of the right groin and flank. 

necessary. The two triangular resultant flaps are then undercut, mobilized, transported 
and their tips sutured into the opposite angles formed at the outer ends of the arms. 
The irregular wound is closed and dressed. 

In this case these procedures gave excellent results. (Figs. 8, g, and xo. ) The 
flaps over the flank were quite extensive and permitted correction of the scoliosis imme- 
diately following the shifting of the flaps. Healing was uneventful. 

Comment . — It is necessary to emphasize certain factors which have been 
omitted in the description of the procedure for the sake of clarity. 

The operator should become familiar with the “lines of the skin” which 
indicate where the skin tension is greatest, and will serve as a guide to the 
proper placing of incisions, and their direction and extent with a view to 
providing minimum subsequent scarring. Due to the transverse direction 
of the normal skin tension field upon the back, there resulted considerable 
retraction of the skin edges following the formation of the tube. This gap 
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was approximated without undue difficulty after the establishment of liberal 
plastic relaxation incisions. It is evident that a transverse tube, even though 
it would necessitate its complete subsequent torsion, should minimize the 
tendency to separation. The size of the secondary distal flap should be 
accurately gaged, and will depend upon the mobility of the skin at the 
elective site. In this case considerable difficulty was experienced in attempt- 
ing to close the defect following the removal and transportation of this 
rectangular flap, in spite of the fact that the final excision was only two- 
thirds of the original area mapped out. 

The viability of an unusually long flap, when this is necessary, may be 
further insured by temporarily interrupting the parallel incisions, thus form- 
ing a somewhat linked tube. The interrupted portions may be united to 
form one tube after the blood supply has been established. The longevity 
of this primary tube is demonstrated in this case. Arm-chest adhesions 
require rehabilitation in several stages. One may depend upon the continu- 
ance of the flap’s viability should unforeseen circumstances cause considerable 
delay between operative stages. 

Sharp borders should be sedulously avoided in skin grafts because of 
their tendency to necrosis. Instead of the rectangular flap, as used in this 
case, it is far better to plan the so-called “frying pan” type of flap. Had 
this precaution been accurately observed, the disconcerting partial necrosis 
following the transportation of this distal flap would have been in great 
part minimized. 

Following the excision of scar and its cutaneous surface, there is a great 
tendency to retraction of the defect margins which may exert harmful ten- 
sion upon the graft or even spread beyond tbe area of the graft. The 
cutaneous surface over a scar area is often histologically undifferentiated 
from normal skin. (There is usually a loss of the papillae elastic fibers.) 
It is wise in preparing a bed for the graft, in the region of the axilla, to 
incise (not vertically) and allow retraction of the skin border after the 
subcutaneous connective tissue has been excised. The more skin available 
the better the functional result, particularly in extensive scarring, where 
the formation of the tube has added to the general constriction about the 
chest. Excessive retraction is to be especially guarded against in the armpit 
proper. The skin edges must be securely stitched to the deep structures of 
the axillary folds with chromic sutures. Retraction will follow as a regular 
consequence but the normal elasticity of the graft will accommodate itself 
to this after healing has taken place and the graft has taken. 

Injury to the important vascular and nervous structures of the axilla must- 
be avoided in the excision of the scar plug from the armpit. The dissection 
will usually prove to be more extensive than is apparent at the outset. Dis- 
tortion of the normal landmarks accompanies severe scar contractures in this 
region. Accidents may be prevented if one remembers that the vascular 

690 



ARM-CHEST ADHESIONS 


sheath and its accompanying nerve trunks are on the humeral wall of the 
axilla. 

Infection is the commonest complication of plastic surgery and one of 
the most dreaded. The most rigid aseptic technic must be observed, and 
entails a meticulous pre-operative preparation of the skin. In this clinic 
all plastic cases receive the same careful forty-eight-hour preparation that is 
routinely observed for all orthopaedic conditions. Absolute hemostasis is 
essential before application of the graft. When infection occurs, they usually 
yield to mild antiseptic moist dressings, and particularly to local and general 
ultra-violet irradiation. The importance of building up the general condi- 
tion of the patient after infection occurs was clearly demonstrated in this 
case by her response to general hygienic measures and blood transfusions. 

All skin closures were made with interrupted dermal sutures. It is quite 
possible that stitch abscesses are less likely to follow the use of horse hair, 
but in this type of grafting the tension of the operative fields demands stronger 
material. Fine (oo) catgut was used for the subcutaneous tissues to oblit- 
erate dead spaces, and wherever the tension indicated it. 

Even-pressure vaseline gauze dressings were always applied upon the 
fresh post-operative fields, care being especially exercised to prevent any 
pressure upon the tube portion of the flap. The dressings need not be 
disturbed for about five days. Just as soon as the macerating effects of the 
vaseline are evident, dry dressings may be substituted, particularly after 
there is definite taking of the graft. 
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ARTIFICIAL INGUINAL HERNIA * 

By Eske Harry Windsberg, M.D. 

OF PltOVlDENCE, H. I. 

An artificial inguinal hernia is a hernia of the inguinal region that is 
deliberately produced. It is seen almost exclusively in wilful evaders of 
military service. Its formation involves a definite method of procedure which 
will be explained. The Russian literature is replete with writings on the 
subject. There are also several excellent articles in the German literature, 
and one or two in the Roumanian. In this country, A. G. Gerster , 1 A. V. 
Moschcowitz , 2 W. B. Coley , 3 and Parker Syms , 4 have made mention of 
the condition. 

Artificial inguinal hernia has up to the present time been noted exclu- 
sively among Russians. Cases observed in this country had all been pro- 
duced in Czarist Russia. There military service was long, compulsory, and 
entailed hardships unknown to the soldier of any other nation. Military 
service was particularly dreaded by Russian Jews; due to anti-Semitic feel- 
ing they were severely maltreated, and had to endure great mental and 
physical anguish. It is not surprising, therefore, that most artificial hernias 
have been found among Jews. 

Inguinal hernia is only one of the many artificially produced ailments to 
which human ingenuity has turned in order to evade military service. Thus 
we find artificially produced phlegmons, granulomas, parafinomata, contrac- 
tures, rectal prolapses, rectal fistulas, and cystitis . 5 Artificial inguinal hernia 
is probably the most common of these conditions and lends itself most readily 
to identification as being of artificial etiology. 

Artificial inguinal hernia, though somewhat of a curiosity in this country, 
is most interesting from an anatomical point of view. Furthermore, a 
thorough study of the subject gives one an excellent insight into the causation 
of direct inguinal hernia, and helps one to define the principles underlying a 
rational cure of direct inguinal hernia. 

Definition . — For want of anything better, Moschcowitz 0 has introduced 
into the English literature the term “artificial inguinal hernia,” to differentiate 
a type of inguinal hernia from natural and so-called traumatic inguinal 
hernia. Da Costa 7 employs the term “self-produced traumatic hernia.” In 
the German literature are found the captions “artifizielle und Kunstliche 
Leistenbruche.” This implies not only that the hernias are artificial, but 
also that they are made by a person adept at producing such hernias. Most 
persons state that they employed a “felscher” to have the hernia produced. 
“Felscher” is a Russian term synonymous with our “orderly.” 

* Thesis submitted to the University of Pennsylvania for the degree of Master of 
Medical Science (M.Sc.(Med.) ] for graduate work in Surgery. 
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Historical . — In 1866, Sanizky 8 and Monkewitz 9 independently described atypical 
forms of inguinal hernia among Russian recruits. Their descriptions indicate that they 
were dealing with cases of artificial inguinal hernia although they were unaware of that 
fact. In 1888 and 1890, Orlow 10 recognized and described cases of artificial inguinal 
hernia : “A type of hernia occurring in young men of military age, hitherto never seen.” 
It was his belief that they occurred only in Jews, and only on the left side. In the light 
of subsequent observations, both contentions were erroneous. Wroblewsky, 11 in 1891, 
reported eight cases which he had observed. In the same year, at the Tenth International 
Medical Congress held at Berlin, Bornhaupt 12 presented an undoubted case which had 
come under his observation at the Military Hospital at Kief. Even then the possibility 
that an inguinal hernia could be produced artificially did not meet with general acceptance. 

In 1893, Schulz 13 was able to collect from the literature 133 cases of artificial hernia. 
All were direct; 12 1 were right-sided and only twelve left-sided. In 1894, Ignatow 11 
reported twenty-two cases and Crasnoff 13 described eight cases that came to operation. 
Many other reports are presented in the Russian literature but up to 1899 no clinical 
differentiation was attempted. It was only in those instances in which the patient volun- 
teered the information that an artificial etiology could be assumed definitely. Further- 
more, surgeons did not believe that a person in good physical condition could sustain 
sufficient damage to the deep layers of the abdominal wall without narcosis to cause 
a hernia. 

Etiology . — The production of an artificial inguinal hernia involves a defi- 
nite method of procedure as practised by a “felscher.” The patient is usually 
taken to an isolated field so that any outcry he may make will not attract 
attention. No anaesthesia is employed as a rule; in rare instances a little 
chloroform is used. The voluntary victim is placed on his back. While an 
assistant guards the upper extremities, the “operator” kneels astride the knees 
and thighs. The “operator” then invaginates the scrotum with the forefinger, 
and palpates the superficial inguinal ring. If only large enough to admit 
the tip of the finger, the ring is first torn. The forefinger is then plunged 
past the superficial ring mesially, downward and backward with sufficient 
force to overcome all resisting tissues. This involves a tearing of the 
posterior wall of the inguinal canal, namely, the transversalis fascia, a 
rather painful procedure for the patient. When the properitoneal fat and 
peritoneum are reached all resistance is overcome. Tearing of the peritoneum 
is almost impossible because of its laxity in this part of the inguinal region. 

The foregoing manipulations having been completed, the patient is ad- 
vised to take snuff liberally in order to produce sneezing. He is also ordered 
to exercise violently. In due time, ranging from several days to several 
months, a hernia becomes manifest. Sometimes a hernia does not develop 
even though the “felscher” has done his work perfectly. The reason for 
this will become apparent. The hernia produced is always of the direct 
variety. It presents at the mesial part of Hesselbach’s triangle just lateral 
to the edge of the rectus and above the spine of the pubis. Although usually 
on the left side, these hernias are also seen on the right side, and may be 
bilateral. 

Experimental .— The investigations of Galin, 16 in 1899, dispelled all the 
controversial points surrounding the subject of artificial inguinal hernia; he 

694 



ARTIFICIAL INGUINAL HERNIA 


conducted many experiments on the cadaver and also added several clinical 
observations. He showed that experiments carried out by workers before 
him were fruitless because they failed to tear the tissues deep to the super- 
ficial inguinal ring. In 1908, Krymow 17 repeated Galin’s experiments, and 
added greatly to our knowledge of the subject. 

Tearing of the subcutaneous inguinal ring, and splitting of the external 
oblique aponeurosis above the ring do not suffice to create conditions favorable 
for the formation of a hernia. For a hernia to develop under the foregoing 
circumstances the presence of a preformed sac must be assumed. In the 
absence of such a sac the transversalis fascia on the mesial aspect of the 
inguinal canal, corresponding to the fovea inguinalis medialis, must first be 
torn as this is the point where artificial hernias invariably present themselves. 
Then, and not until then, will a hernia be produced. 

Galin produced hernias in the cadaver in the following manner: After invaginating 
the scrotum with the forefinger or a similarly shaped instrument, the intercolumnar fascia 
covering the superficial ring was torn. When the ring did not admit the tip of the finger 
or of the instrument employed, it was impossible to tear the ring directly. Any force 
exerted here tore the aponeurosis in the direction of its fibres above the ring, usually 
leaving the latter intact. But when the tip of the finger could enter the ring it was easily 
torn, the tear extending upward and outward in the direction of the fibres of the external 
oblique aponeurosis. The pillars of the ring did not tear away from their points of 
attachment. 

Having passed the subcutaneous inguinal ring, Galin, in one group of cadavers, 
directed the force to the mesial side of the cord structures. If a fibrous layer covered 
Hesselbach's triangle it tore under the strain. If muscle covered the triangle the fibres 
separated without tearing. The transversalis fascia was now reached and torn; where- 
upon the finger or instrument met with no further resistance. In another group of 
cadavers Galin directed the force upward and laterally along the inguinal canal with the 
idea of reaching and tearing the abdominal inguinal ring. In these instances the 
cremaster muscle was torn either at the subcutaneous ring or within the canal. The 
finger was directed above and lateral to the inferior epigastric artery ; Galin’s aim was to 
attempt a production of an indirect inguinal hernia. 

Following the aforementioned manipulations pressure was exerted periodically upon 
the abdomen from the front and sides. In some instances the intra-abdominal pressure 
was raised by injecting water per rectum against a tied-off ossophagus. Finally, in some 
cases, a mixture of hot water and plaster-of-Paris was injected intraperitoneally. In this 
manner casts of the peritoneal indentations and their relationships to the structures of the 
inguinal region were obtained. The type of hernia produced could thus be ascertained. 
Final deductions, however, were based for the most part on carefully conducted 
dissections. 

When the force was directed mesiallv and backward, internal to the epigastric artery, 
a direct hernia was always produced. Galin found that it was well formed and that it 
always presented at the middle inguinal fossa (fovea inguinalis medialis) corresponding 
to Hesselbach’s triangle. When the force was directed lateral to the inferior epigastric 
artery and the transversalis fascia in the neighborhood of the abdominal inguinal ring was 
torn, Galin found that only a small protrusion of the peritoneum occurred. This protru- 
sion appeared not at the place where the fascia was torn, but at a point lower down, again 
m the neighborhood of the middle inguinal fossa. The peritoneal bulge here was small 
and wrinkled, and the hernia was not well formed due to the obstructing influence of the 
transversalis fascia which had not been divided in the lower half of the inguinal canal. 
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Here, too, Galin obtained a direct hernia in spite of the fact that he had attempted to 
produce one of the indirect variety. The hernial tract, however, was oblique and not 
perpendicular to the plane of the abdominal wall. Such a hernia was placed nearer to the 
abdominal inguinal ring, and its poorly developed sac covered the cord mesially and 
anteriorly. It thus gave Galin the impression of being an oblique hernia ; but careful dis- 
section and plaster-of-Paris impressions demonstrated that the bulge was medial to the 
inferior epigastric artery. 

In the absence of a preformed sac it is only at the fovea inguinalis medialis that 
sufficient displacement and thinning out of the peritoneum occur to favor the development 
of a hernia. Upon this basis Galin explains the invariable finding of the direct variety 
both in artificial inguinal hernias and in inguinal hernias produced experimentally in 
cadavers. 

The experiments and observations of Krymow 17 are of interest here. He tore the 
abdominal wall with a finger which, with the invaginated scrotum, was pushed up into 
the inguinal canal. The cadaver was then placed in the upright position. In some 
instances a hernia was immediately discernible. In others, besides the upright position, it 
was necessary to press on the abdomen before a hernia was noted. In a few, in spite of 
all the manipulations, careful dissections failed to disclose a hernia. Krymow explained 
the above findings on the basis of normal variations in the anatomical configuration of 
the inguinal region. Abdominal walls may be classified as being strong, of medium 
strength, or weak, according to the development of the muscular, fascial, and aponeurotic 
planes. The aponeurosis of the external oblique presents variations in thickness and uni- 
formity, and in the absence or presence of defects in its structure. There are also varia- 
tions in the size and shape of the subcutaneous inguinal ring. It may be triangular, oval, 
or round. 

Krymow investigated fifty male cadavers (ioo inguinal regions) and found variations 
in the shape and size of the inguinal interspace. This is the area lying between the lower- 
most fibres of the internal oblique and transversalis muscles above, Poupart’s ligament 
below, and the edge of the rectus muscle medially. Forty-six of the interspaces presented 
a slit-like formation and the lowermost muscle fibres ran almost parallel to Poupart’s liga- 
ment. In thirty-four instances the area was elliptical and in the remaining twenty it was 
triangular. In the triangular form the lowermost fibres of the internal oblique and trans- 
versalis muscles ran horizontally over to the edge of the rectus. Krymow found that in 
instances in which the interspace presents a large triangular formation, all other things 
being equal, the defense against hernia formation will be the weakest; on the other hand, 
when the interspace is slit-like, the defense will be the strongest. 

Finally, Krymow found that the transversalis fascia is not of uniform strength 
throughout and presents also great individual variations. Along the edge of the rectus 
muscle the fascia is reinforced by the tendinous band of Heule, through which it receives 
attachment to the spine of the pubis. At the medial edge of the deep inguinal ring the 
fascia is reinforced by strong arcuate fibres known as the ligament of Hesselbach. The 
nearer the fascia approaches Poupart’s ligament to become continuous with it, medial to 
the deep inguinal ring, the stronger its fibres become. This is true also of the lateral 
expanse of the fascia as it approaches the strong iliac fascia with which it becomes con- 
tinuous. It is important to note that the weakest part of the transversalis fascia in the 
inguinal region is placed at the fovea inguinalis medialis, where practically all natural 
direct hernias and all artificial hernias occur. 

Krymow dissected the inguinal regions of the cadavers upon which he had attempted 
to produce hernias experimentally. The tear in the aponeurosis of the external oblique 
always followed the line of its fibres. The pillars of the subcutaneous inguinal ring were 
apparently never torn. Nor did the transversalis fascia always tear; if loose it tore 
easily, if taut it stretched under the pressure of the finger without tearing. In the latter 
instance a strong blow in the form of a thrust was necessary to tear the fascia; and 
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even then it was not always torn, or else the peritoneum tore together with it. Krymow 
also noted that when the muscular layer was especially well developed a hernia did not 
ensue even though the external oblique aponeurosis and the transversalis fascia were torn. 
On the other hand, when the muscular layer was defective a hernia developed after an 
injury to one fascial plane, but only in the event that the other was congenitally weak. 
When the muscular layer was defective, and the external oblique aponeurosis poorly 
developed, with a wide inguinal ring, very little pressure, lasting from thirty to forty 
minutes, was required to thin out the transversalis fascia and cause a hernia to form. On 
dissection, in these instances, no gross evidence of a trauma could be discerned. Finally, 
in order to tear all of the layers of a strongly built inguinal region great force was 
required ; and in such instances very frequently the peritoneum also was torn, resulting 
not in hernia but in a prolapse. This was especially true in cases presenting a very 
narrow subcutaneous inguinal ring with a soft and relaxed abdominal wall. When the 
abdominal wall was taut and distended much less force was required to bring about a 
prolapse. 

Pathological Anatomy . — Our knowledge of the anatomical alterations 
and pathological changes occurring in artificially produced inguinal hernia 
is based essentially upon the findings noted by surgeons at operation. Some 
of the facts have been clarified by experiments on the still warm cadaver. 

As noted heretofore, the degree of force necessary to produce an arti- 
ficial hernia depends upon the strength of the anatomical components of the 
inguinal region. In instances in which all the layers of the inguinal region 
are poorly developed, with wide subcutaneous rings and triangular inguinal 
interspaces, very little pressure is required to thin out the transversalis fascia. 
So little force may be called for in these cases to create conditions favorable 
for a hernia to develop that at operation no evidence at all may be present 
to indicate that one is dealing with other than an ordinary direct hernia. 
On the other hand, in cases with strong inguinal regions the anatomical 
and pathological alterations are extensive and distinct. 

Artificial hernias that come to the surgeon’s attention early will be con- 
sidered under diagnosis. Those that come to the operation long after they 
have been produced will be here considered, remembering that we are dealing 
with instances in which the trauma entailed must have been appreciable. 

(a) Anatomical Alterations . — The subcutaneous inguinal ring is almost 
always injured and altered, and presents a triangular appearance. The tear 
in the ring extends upward and outward, parallel with the fibres of the ex- 
ternal oblique aponeurosis. Occasionally the ring is found to be intact, and 
m such instances an abnormal opening in the aponeurosis is found just above 
the ring. This abnormal opening presents notched, ragged, and scalloped 
edges which are pathognomonic of a direct trauma. In the posterior wall 
of the inguinal canal there is found an abnormal opening which is placed 
m juxtaposition to the torn or naturally enlarged superficial ring, or to the 
tear in the aponeurosis of the external oblique above the ring. This abnormal 
opening consists of a hole in the transversalis fascia and surrounds the neck 
of the hernia. The tear is always found at the fovea inguinalis medialis. It 
is oval and admits from two to four fingers. 
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Frequently no trace is found of an inguinal canal. The cord structures 
are often separated from one another. The vas is firmly adherent to the 
sac and lies on its lateral aspect. The hernial mass appears as a bulge about 
the size and shape of half a chicken’s egg cut longitudinally. Thus the neck 
of the hernia is wider than any part of the hernial bulge. 

( b ) Pathological Characteristics . — In artificial inguinal hernia patho- 
logical alterations are found which are due to extensive adhesions and fibrosis, 
and which are out of proportion to the small size of the hernia. The distor- 
tions, adhesions, and thick fibrous tissue encountered are comparable to 
those often found in a recurrent hernia. The impression one gets is that 
all the tissues and structures have been glued together. The superficial 
fascia is adherent to the subcutaneous inguinal ring. The crura of the ring 
are thickened and the superior crus is firmly adherent to the anterior surface 
and lateral edge of the rectus muscle. Normally this crus can be folded 
upward away from the underlying muscle when the inguinal canal has been 
opened. The cord is firmly fixed by fibrous tissue to the edges of the sub- 
cutaneous ring and can be freed from the canal and from the sac of the 
hernia only with the greatest difficulty. The transversalis fascia is strongly 
adherent to the peritoneum of the sac. 

It is obvious, therefore, that in cases in which only the transversalis 
fascia has been torn the pathological signs may be trifling. Such instances 
are rare. In other cases, however, in which the trauma has been severe, the 
pathological changes are extreme and readily attract the attention of the 
operator. Between these two extremes the degrees of trauma inflicted and 
the resulting pictures of pathological anatomy are many and varied. Ordi- 
narily sufficiently distinctive alterations are present to enable one to differ- 
entiate artificial inguinal hernia from the usual direct inguinal hernia. 

Diagnosis . — The diagnosis of artificial inguinal hernia, in the absence of a 
reliable history, is based not on any single pathognomonic characteristic, 
but on the general picture of the condition. The surgeon who possesses 
knowledge of this type of hernia should have no difficulty in recognizing it. 
Although the diagnosis may be made upon physical examination, it can surely 
be done during the operation. 

In the upright posture the patient presents a swelling just lateral to the 
edge of the rectus muscle in Hesselbach’s triangle. The hernial mass usually 
shows no tendency to gravitate into the scrotum and on reclining it usually 
disappears spontaneously. Rarely, artificial hernias may become very large 
and even scrotal. Moschcowitz, who has operated upon many of these 
hernias, has never seen one that had descended into the scrotum. An arti- 
ficial hernia is always a direct hernia. The only suggestion that it may be 
oblique has come from Solomka 18 who reported eight such cases. This 
view is remarkable in that these eight cases comprise his entire series and 
is contradicted by all the experimental and clinical evidence at hand. It is 
my belief that an oblique artificial hernia represents an instance in which 
a preformed sac was present. The unobliterated processus vaginalis offers 
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less resistance to the development of a hernia than does the artificially created 
defect at the middle inguinal fossa. 

In recent cases examination reveals swelling, hsematoma, tenderness, and 
ecchymosis. But by the time the hernia is fully formed and the patient 
presents himself to the physician, most of these signs are gone. The sub- 
cutaneous inguinal ring is examined by invaginating the scrotum with the 
finger in the usual manner. The crura of the ring are felt to be distinctly 
thickened — a condition which never obtains in the usual type of hernia. 
The superior crus of the ring cannot be lifted away from the underlying 
edge of the rectus muscle as is usually the rule. This thickening of the 
crura and fixation of the superior crus are believed by most writers on the 
subject to be the most dependable and most characteristic signs obtainable 
by physical examination. In every case which has come under my observa- 
tion these signs have always been present and were readily discernible. Al- 
though probably not absolutely pathognomonic these findings are sufficiently 
characteristic to arouse the surgeon’s suspicions and lead him to look for 
further evidences of artificial inguinal hernia. 

These further evidences are discernible at the time of operation. As 
has already been noted, the pathological changes encountered are sufficiently 
distinctive to lead one to make the diagnosis even though the patient has been 
inadequately examined prior to operation. In early cases one finds signs of 
recent infiltration within and in the neighborhood of the inguinal canal and 
of the subcutaneous inguinal ring. In very early cases haematomata and 
ecchymoses may be seen. The characteristic pathology encountered in late 
cases has already been discussed. The operator is readily impressed by the 
obscured anatomical relationships, the firm adhesions throughout, and the 
fibrosis which has effected a generalized union of all the structures dealt 
with. He very soon realizes that he is dealing with something differing 
from the usual direct hernia. Dr. Leon Ginzburg , 19 adjunct surgeon at the 
Mount Sinai Hospital, had his suspicions aroused on two separate occasions 
while operating because he encountered such conditions. During convales- 
cence close questioning elicited, in each instance, a history of artificially 
produced inguinal hernia. 

Artificial inguinal hernia must be differentiated from true traumatic hernia 
of the inguinal region. So-called traumatic hernia need not be considered 
here. The traumatic hernia referred to is the direct accidental hernia result- 
ing from an injury by a blunt instrument. It is not my intention to enter 
into a thorough discussion of the possible similarities and obvious differences 
between the two conditions; it suffices to state the following: (a) In rare 
instances only can a true traumatic hernia simulate an artificial inguinal 
hernia. The skin must remain unbroken, and the trauma must have occurred 
directly over the subcutaneous ring or just above it. ( b ) Usually, in traumatic 
hernia the injury occurs above or lateral to the ring, leaving it intact. The 
opposite obtains in artificial inguinal hernia. 
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Treatment . — The operative procedure to be employed in the radical cure 
of artificial inguinal hernia is in its essential feature clearly apparent to the 
surgeon who encounters one of these cases. This feature involves a recogni- 
tion of the tear in the transversalis fascia, and the repair of the defect. The 
fascia in these cases is usually well defined, and affords an excellent tissue for 
the repair. It is not lax and thinned out over the hernial bulge as is the case 
in the usual direct hernia. 

In clearing the structures of the inguinal region preliminary to the repair, 
careful, sharp dissection should be employed in order to avoid injury to 
the components of the cord. With a little patience the fascial planes can 
be cleared without creating operative defects, especially in the aponeurosis 
of the external oblique and in the peritoneum. The transversalis fascia, as 
it forms a collar about the neck of the hernial sac, is carefully dissected away 
and is then mobilized from the underlying peritoneum and properitoneal fat 
for about a half inch all around. In some cases the peritoneum need not be 
opened. The transversalis fascia is sutured over the hernial bulge. This 
fascia may be imbricated, or the edges may be brought together and then 
another row of sutures placed so as to infold the first row. When dealing 
with a lax fascia, a third row of stitches should be taken ; the needle here 
practically always encounters firm transversalis fascia. 

The final features of the repair need no special mention here since they 
are the same as those employed in the handling of any direct inguinal hernia. 
Moschcowitz 20 effects a purely fascial and aponeurotic repair and avoids the 
inclusion of muscle in his cardinal sutures. The aponeurosis of the external 
oblique is imbricated. The upper flap is sutured to the shelving edge of 
Poupart’s ligament behind the cord, thus buttressing the repaired part of 
the transversalis fascia with nothing intervening between the fascia and the 
aponeurosis. The lower flap is sutured over the cord, creating for it an 
aponeurotic canal. 

Case Reports. — My interest in the subject of artificial inguinal hernia 
began in November, 1929, when I had the opportunity to observe a case in 
the care of Dr. A. V. Moschcowitz. While preparing this thesis I have been 
bn the lookout for similar cases and have been able to find two more. One 
of these cases was bilateral. Thus the writer has personally observed four 
instances of the condition. A casual search of the records of Mount Sinai 
Hospital revealed only two further cases. Doctor Moschcowitz, however, 
recollects that he has operated on quite a number of patients, approximately 
fifteen, in former years before emigration from Russia was restricted. Dr. 
Leon Ginzburg operated on one patient in 1925, and on another in 1926; 
the records of these two cases were located through his courtesy. 

Case I. — S. G., twenty-eight years of age, born in Russia, admitted January 2, I 9 22 > 
to Mount Sinai Hospital for left inguinal hernia, on the Surgical Service of Dr. Howard 
Lilienthal. He stated that the rupture was produced in 1915 in order to avoid military 
service; a left direct hernia with a defect in the abdominal wall, just lateral to the rectus 
muscle, about 3 centimetres in diameter. Edges of transversalis fascia palpable. The 
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superficial inguinal ring on the right side was enlarged but no hernia was present. 
Operation by Dr. Harold Neuhof; very extensive adhesions found; the defect in the 
transversalis fascia measured 7 by 7 centimetres. Poupart’s ligament in its mesial aspect 
could barely be identified from the surrounding cicatricial tissue. The dense scar tissue 
was dissected away from the sac; during the manipulation the vas was accidentally cut 
across. The deep epigastric vessels had to be cut and ligated. The sac was opened, the 
excess ablated, and closed with a continuous chromic suture. The internal oblique and 
transversalis muscles were isolated from the scar tissue and sutured to Poupart’s liga- 
ment with kangaroo tendon. The external oblique aponeurosis was imbricated behind 
the cord. 

Case II. — J. G., forty-six years of age, born in Russia, was admitted October 23, 
1922, to the Surgical Service of Dr. Edwin Beer, complaining of a hernia on the left 
side. He admitted that the rupture was induced by a “felscher,” twenty-five years prior 
to admission. The swelling in his left inguinal region appeared one year after the hernia 

was induced. The patient wore a truss for many years. Examination revealed a direct 

hernia which disappeared spontaneously in the recumbent position. 

This patient was operated on by Dr. Paul Aschner. A small direct sac was found 

and ligated. Closure was effected by a typical Bassini operation. 

Case III. — H. R., thirty years of age, Russian, was admitted July 13, 1925, to the 
Surgical Service of Dr. A. A. Berg. He complained of a hernia of two years’ duration. 
Examination revealed a hernial bulge in the left inguinal region just mesial to the pubic 
spine. The bulge disappeared spontaneously in the recumbent posture ; evidently a direct 
hernia was present. 

This patient was operated upon by Dr. Leon Ginzburg. A relatively large direct 
hernial sac was found adherent to the pubic spine. The vas was firmly adherent to the 
sac. The excess of the sac was ablated and the neck closed with a running catgut suture. 
The transversalis fascia was cleared and sutured. The internal oblique and the aponeuro- 
sis were sutured to Poupart’s ligament. The cord was transplanted beneath the skin. 

Before operation no history of artificial production of the hernia was obtained. In 
view of the unusual findings at operation the patient was subsequently questioned, and 
the following information obtained: About eleven years prior to admission, under 
anaesthesia, some manipulations were carried out with the idea of producing a hernia. In 
about two months, after taking snuff and performing strenuous work and exercise, a 
hernial bulge appeared. It has not increased materially since that time. 

Case IV. — G. N., thirty-eight years of age, Russian, was admitted April n, 1928, to 
the private care of Dr. Leon Ginzburg, complaining of a hernia on the left side. There 
was a definite bulge on standing which disappeared in the recumbent posture. At opera- 
tion the external inguinal ring was found covered by a moderately dense layer of scar tissue 
and was adherent to the subcutaneous fascia. After the external oblique aponeurosis 
was incised, it was found impossible to deliver the cord because of marked adherence to 
a large direct hernial sac. It was finally freed from the sac by sharp dissection. Though 
the sac was large the ring was relatively small. The sac was opened, the redundant por- 
tion excised, and the neck closed with a purse-string suture. The transversalis fascia 
was cleared and sewed to the shelving edge of Poupart’s ligament. The aponeurosis of 
the external oblique was imbricated behind the cord, leaving the latter in a subcutaneous 
position. 

Following the operation this patient was questioned and he admitted that many years 
ago while still in Russia he had a rupture made in order to evade military service. 

Case V. — S. B., forty-four years of age, Russian, was admitted November 7, 1929, 
to the private care of Dr. A. V. Moschcowitz with the diagnosis of recurrent artificial left 
inguinal hernia. The hernia was produced by a “felscher” in 1907. In 19x3, before 
immigrating to this country, he had the hernia repaired ; but it recurred very soon after 
the operation. Examination revealed a rather large left direct inguinal hernia. The 
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bulge presented at the lower angle of the previous operative cicatrix. There was present 
a wide defect in the transversalis fascia, admitting four fingers, the edges of which could 
be distinctly felt. This defect was just above the spine of the pubis and just lateral to 
the edge of the rectus muscle. A secondary operation was performed by Doctor 
Moschcowitz. 

Case VI. — A. E., forty-two years of age, born in Russia, was admitted February 18, 
1930, to the Surgical Service of Dr. A. A. Berg for treatment of peptic ulcer. Routine 
physical examination revealed also bilateral direct inguinal hernise. The external ring 
admitted two fingers easily, and presented a triangular shape with the apex upward and 
outward. The mesial crus could not be lifted away from the underlying edge of the rectus 
muscle. Both crura were definitely thickened and rough, but were intact. There was a 
distinct hole in the transversalis fascia, the edges of which were quite thick. The diameter 
of this hole was about 4 centimetres in the transverse direction and about 2 centimetres 
in the supero-inferior direction. In the erect position there appeared a hemispherical 
bulge above the pubic spine just laterally to the edge of the rectus muscle. In the recum- 
bent position the bulge disappeared spontaneously. 

On questioning, the patient stated that twenty-two years ago he had a “felscher” 
produce a rupture for him. He was taken to an open field away from habitation and 
placed on his back with his hands clasped behind his head. The “felscher” knelt astride 
his thighs. He then invaginated the left side of the scrotum with his right forefinger, 
“Just like you are doing now,” stated the patient as I was exploring his external ring. 
The “felscher” then tore something, and caused a great deal of pain. He was told to 
jump from tables and chairs and to do heavy lifting. In six weeks he returned to the 
“felscher” since a hernia had not yet appeared. The “felscher” told him that things had 
grown together again on the left side, and that he would have to repeat the procedure on 
the right side and the patient submitted to operation on the right side. Two months later 
no hernia appeared and he was accepted for military duty. Four months after going into 
the service, protrusions appeared on both sides and he was relieved from further duty 
because of his incapacity. These hernias have never given him any real trouble except 
that he is conscious of their presence. Partial gastroectomy was performed for his 
chronic peptic ulcer and he left the hospital well, without hernioplasty. 

Case VII. — R. L., sixty-eight years of age, born in Russia, was admitted April 3, 
1930, for a cardiac condition, in the private care of Dr. Murray Mintz. Routine examina- 
tion revealed, also bilateral direct inguinal hernise. In about 1884, at the age of twenty- 
two, after sixteen months of service in the Czar’s army, he employed a “felscher” to make 
him a hernia. This was done on the left side and was accompanied by excruciating pain. 
A rupture appeared on the very next day without any further effort. About one month 
later he presented himself to the camp surgeon complaining of his hernia. The surgeon 
accused him of malingering and threatened to imprison him. About eight months there- 
after a new surgeon was stationed at the camp, and he relieved the patient from further 
military duty. This patient states that it was a common practice to have hernias made 
and that many of his comrades were relieved from further military duty by this means. 

About fifteen years ago, in 1915, a hernia appeared on the right side, following the 
lifting of a heavy parcel. In the erect posture a hemispherical bulge develops on the left 
side just above the spine of the pubis. The external ring was triangular in shape and 
admitted one finger comfortably. The edges were thickened and the mesial crus fixed to 
the underlying edge of the rectus muscle; this crus did not present a distinct sharp edge 
of its own. In the transversalis fascia there was a hole, about 4 centimetres in diameter, 
the edges of which were distinct. On the right side the bulge in the inguinal region was 
more diffuse, more shallow than on the left side. The external ring was oval and barely 
admitted one finger. The mesial crus presented a sharp, thin edge which could be lifted 
from the underlying edge of the rectus muscle. The transversalis fascia was lax, and it 
did not contain a demonstrable defect or tear. In the recumbent posture the bulge on 
both sides disappeared spontaneously. In this posture very slight coughing caused a pro- 
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trusion of the hernia on the left side, whereas hard coughing was required to make the 
hernia apparent on the right side. These hernias have never caused the patient sufficient 
discomfort to require operative treatment. 

Of the seven cases noted above, six were on the left side and two were 
bilateral. They were all direct and none were scrotal. In 1925, Joil, 21 
in his “Inaugural Dissertation,” collected a series of 342 cases of artificial 
inguinal hernia. These were from various sources and appeared since the 
World War. It constitutes the largest series ever reported. The work is 
not available in the libraries of this country ; however, a resume is given by 
Wohlgemuth and Joil 22 in a subsequent article which appeared in 1928. They 
report on twenty-four patients upon whom they operated personally. 

The twenty-four cases reported on by Wohlgemuth and Joil reveal some 
interesting features. They were all produced in what was formerly South 
Russia; namely, Kief, Charkow, Bessarabia, and Podalia. The contents of 
the sac consisted, usually, of small intestine or omentum. The bladder pre- 
sented in two cases. Incarceration was noted in one case; this complication 
is rare and in the series of 342 cases collected by Joil it occurred in only 
two instances. The incarceration in all instances occurred not at the neck 
of the sac but at some distance from it and was caused by fibrous bands 
formed secondarily. 

Discussion. — The theory of R. H. Russell 23 that all indirect hernias 
are congenital in origin and are due to the existence of a so-called preformed 
sac — patent processus vaginalis — is universally accepted. Regarding the 
etiology of direct inguinal hernia anatomical weakness of the muscular and 
fascial layers is taught to be the underlying factor. The transversalis fascia 
in these is of prime importance ; a weakness or a defect in this structure 
plays a paramount role in the development of a direct hernia. Various 
factors such as weakness of the other layers, strenuous effort, obesity, in- 
creased intra-abdominal pressure, muscular atrophy, and a wide inguinal 
triangle are secondary although obviously important in the etiology. The 
significance of the transversalis fascia, though stressed by some authors, is 
for the most part not appreciated. A study of the etiology and anatomical 
defects of artificial inguinal hernia strikingly brings out the important role 
it plays. The necessity of suturing the tear in this structure when dealing 
with an artificial inguinal hernia is always so apparent that the operator never 
fails to execute this step. Although less obvious, because it is thinned out 
and spread over the hernial bulge, it is of equal importance to suture or 
reef this fascia in the operative treatment of the usual- direct hernia. Re- 
current direct inguinal hernia can be explained best by the failure to recog- 
nize and deal with the transversalis fascia. Following a hernioplasty for 
indirect inguinal hernia a recurrence in the form of a direct hernia is due 
either to a failure to recognize a concomitant direct hernia or to an inad- 
vertent injury to the transversalis fascia during the operation. Likewise, 
direct hernia occurring after an Alexander operation is probably also due to 
injury to the transversalis fascia. 
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Another point clearly brought out is the rationale of a fascial repair as 
opposed to a combined fascial and muscular repair in dealing with direct 
inguinal hernia. Granting the importance of the transversalis fascia and 
the necessity of dealing with it, it is also essential to buttress this fascia. This 
cannot be done efficiently, if at all, by suturing the transversus and internal 
oblique muscles to Poupart’s ligament as is done in the classical Bassini opera- 
tion. Fascia can best be reinforced by other fascia. Thus, utilizing the 
aponeurosis of the external oblique without the use of muscle appears to be 
the rational procedure. Seelig and Chouke , 24 in a series, of carefully con- 
ducted experiments, have shown that utilizing the muscle is not only useless 
but may actually be harmful. Moschcowitz 25 has obtained excellent results 
over a long period of years by a purely fascial and aponeurotic repair. He 
takes care to even excise the cremaster muscle where it would prevent a 
direct apposition of aponeurosis to fascia. He avoids inclusion of the muscle 
fibres of the internal oblique and transversus when placing his cardinal 
sutures in order to bring the mesial flap of the aponeurosis of the external 
oblique down to the shelving edge of Poupart’s ligament. This flap is thus 
brought into direct contact with the repaired aspect of the transversalis fascia 
previously dealt with . 26 
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HERNIA INTO THE PREVESICAL SPACE 
By Irving J. Walker, M.D. 

of Boston, Mass. 

from the harvard surgical teaching service, boston city hospital 

Two cases of hernia into the prevesical space are reported in this paper 
as an addition to the small number now recorded in the literature. 

Since other types of hernia have their origin in the same region, namely, 
the supravesical fossa, it would seem fitting that the subject of hernia of 
this space should be given some consideration. 

The supravesical fossa is a triangular area bounded laterally and above 
by the lateral umbilical folds which cover the obliterated hypogastric arteries, 
and below by the peritoneal reflection which passes from the anterior ab- 
dominal wall to the fundus of the bladder. On both outer sides of this 

V ... 

area are the middle inguinal fossae. 

Hernias originating in the supravesical fossa have been known for a 
long time (Cooper, 1804). They have been mentioned in the literature 
under various titles, such as that of Wilms, 1 prevesical; Waldeyer, 2 supra- 
vesical ; Klebs, 3 anterior retroperitoneal ; Kronlein, 4 properitoneal ; Leser 
and Linhart, 5 inner inguinal hernias. 

It is evident from these differences in terminology that the nomenclature 
has been based on various anatomical considerations. When a hernia has 
originated within the boundaries of the supravesical fossa, it would seem rea- 
sonable to accept the term advocated by Waldeyer and classify it as a 
supravesical hernia. Further elaboration of this classification can be made, 
dependent upon the structures or regions invaded by the hernia sac. As 
an example, the type of hernia discussed in this paper might well be called 
a supravesical hernia of the prevesical type. 

The upper limit of the supravesical space in the region of the umbilicus is the tip 
of the angle formed by the junction of the lateral umbilical folds. In a downward 
direction the space widens between these ligaments as one approaches its lower aspect. 
The reflection of the peritoneum from the anterior abdominal wall backward to the 
fundus of the bladder marks the lower level of the fossa. Anteriorly, the space is 
limited by the musculature of the abdominal wall. Posteriorly, it is covered by peri- 
toneum. Extending from the summit of the bladder to the junction of the lateral 
umbilical folds is the middle umbilical plica covering the urachus. This divides the 
supravesical fossa into a right and left half, sometimes termed the internal inguinal 
fossse. The latter vary in depth according to the prominence of the folds above men- 
tioned. Luttelmann 0 states that these folds may protrude in the fashion of a comb, 
each having a more or less definite mesentery. Below the peritoneum forming the 
lower boundary of the supravesical fossa, and lying between the bladder and the pubic 
bone, is a more or less triangular area known as the prevesical space or Space of 
Retzius. Laterally this extends to the outer limits of the bladder. In depth it reaches 
to the prostate and its covering. The region is filled with varying amounts of areolar 
tissue and fat and is subject to change in size and shape according to whether the 
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bladder is filled or empty. It is with hernise into the prevesical space that we are 
concerned in this paper. 

Etiology . — Undoubtedly several factors enter into the etiology of those 
hernias arising in the supravesical fossa. Increased prominence of the lateral 
and middle umbilical folds is unquestionably a factor in the production of 



Plate I 


peritoneal pockets. Rokitansky , 7 according to Reich , 8 was the first to call 
attention to the occurrence of these supravesical peritoneal pockets and to 
the possibility of hernial incarceration in the same. 

Also of importance in the production of these hernise is the possibility 
of weakened areas in the adjacent anatomical structures. Incidentally, Luttel- 
mann has pointed out that individuals presenting supravesical hernise of the 
external form show a predisposition toward other types of hernia. 
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If for any reason the subperitoneal fat shows atrophy, there is an addi- 
tional tendency for the peritoneum of the supravesical fossa to become 
invaginated. 

Luttelmann adds another possibility by presenting the theory that a 
previously existing inflammation beneath the peritoneum of this area with 
resulting scar-tissue contraction might result in invagination of the peritoneum. 

Increased intra-abdominal pressure has been mentioned as another factor 
in the production of those hernias which appear upon the surface. 

These herniae undoubtedly start as small peritoneal pockets aptly described 
by Luttelmann as “swallow-nest” formation. They may remain as such, or 
may develop by penetrating the abdominal wall, later demonstrating them- 
selves as external forms of hernia. Because of the anatomical structure cer- 
tain ones cannot ever appear upon the surface. 

Where the musculature of the abdominal wall has been invaded, but where 
the sac does not appear upon the surface, this form of hernia has been termed 
interstitial. 

After carefully reviewing case reports, we find that hernise arising in 
the supravesical fossa tend to develop in three directions, dependent upon 
the part of the fossa in which the peritoneal opening is found. From this 
observation, which we do not offer as a constant rule, we can divide the 
supravesical fossa into three more or less distinct regions. 

The first portion is represented by the area on the peritoneum overlying 
which is the rectus muscle. A hernia arising within this area points forward 
and should there be weakness of the rectus muscle may present itself upon 
the surface. In formation this may be likened to the well-known epigastric 
hernia; from its location, it can be termed hypogastric. 

The second portion is a triangular area bounded on the inner side by an 
imaginary line on the peritoneum, representing the outer border of the rectus 
muscle ; on the outer side by the lower part of the lateral umbilical plica, and 
below by the reflection of peritoneum extending from the anterior abdominal 
wall to the bladder. The width of this portion varies with the width of 
the rectus muscle together with the distance between the lateral umbilical 
folds. A hernia arising in this area has a tendency to point laterally outwards. 
Should there be weakness of the abdominal wall, it may appear upon the 
surface at the outer border of the rectus muscle, over or through the in- 
guinal falx, above the lacuna ligament or just to the inner side of the femoral 
opening. In most cases, such hernise, as Roser 9 and others have pointed out, 
carry ahead of the sac a lipomatous formation which unquestionably is a 
factor in their tendency to develop toward the surface. Many of these have 
been operated upon with the diagnosis of femoral hernia. 

The third portion is represented by the peritoneal reflection which covers 
the Space of Retzius. Hernial formation originating in this area has a 
tendency to push downwards into the prevesical space. Because of the rigid 
anatomical structure, the pubic arch, on the anterior aspect of this space, 
such a hernia never becomes external. 
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The literature reveals numerous herniae arising in the first two portions. 
As a matter of fact, those arising in the second portion constitute the greatest 
number of so-called hernise of the supravesical fossa. 

Reich's collection of cases and description of supravesical hernia is the 
first one in the literature covering the subject. The topic has also been 
discussed by Vogeler , 10 Marconi , 11 Luttelmann, Waldeyer, Watschugoff , 12 
Bayer , 13 Schiele , 14 Kudrnac , 15 Brentano , 13 Belu , 17 Jaehne , 18 Fromme , 19 and 
others. 

Hernia into the prevesical space, judging from the number of cases re- 
ported, is a rare condition. Personal interviews and communications with 
certain anatomists reveal none found in the cadaver. Cases I and III of 
Reich, and an additional one cited by Maydl , 20 are apparently the only ones 
reported to date, which leave little doubt as to their being hernias into the 
prevesical space. There are other cases which because of inadequacy of 
reports and descriptions cannot definitely be considered by us to be prevesical 
hernias, although certain of them may be such. Case II of Reich, as well as 
the single case of Brentano, and Case II in tlje series of Watschugoff, fall 
into this group. 

To the three mentioned above we are adding two more, making a total 
of five cases of hernia into the prevesical space which have been reported to 
date according to our findings and case interpretations. 

• CASES REPORTED 

Case I. — J. D., male, aged fifty-one years, entered the hospital November io, 1929, 
with the chief complaint of abdominal pain and vomiting. He stated that four days 
before a left inguinal hernia which had been present for years became pinched in the 
truss he was wearing. He noted pain in the region of the left external inguinal ring. 
The pain was cramp-like and lasted for twenty-four hours. After an interval of eighteen 
hours without pain, the latter recurred. There was no vomiting until six hours after 
the second onset of pain. The vomitus, at first light green in color, was later dark 
and of foul odor. An enema produced gas but did not relieve the pain. He had some 
frequency of urination for four days preceding entrance to the hospital. 

Abdominal examination showed general distension with tenderness but no spasm. 
Auscultation revealed marked increase in peristalsis. Both hernial rings showed 
impulses on cough, but no evidence of a strangulated hernia. By rectal examination 
there was a moderately enlarged prostate. Pulse, no. Respiration, 20. Temperature, 
99-5 Blood-pressure, 118/80. White count, 12,000. 

The diagnosis of acute intestinal obstruction of unknown etiology was made. 

Operation under spinal anaesthesia revealed an opening in the peritoneum three- 
fourths of an inch in diameter to the right of the umbilical ligament just anterior to 
the fundus of the bladder as illustrated in Plate I. Within this sac was a loop of 
strangulated ileum. The peritoneal edge of the sac was incised. A loop of viable 
bowel was removed from the sac. The latter extended two inches downwards into 
the prevesical space. The peritoneal lining of the sac could not be evaginated. The 
edge of the ring of the sac was freshened and the opening closed with a continuous 
catgut suture. The convalescence was uneventful. His health has remained good 
since leaving the hospital. There has been no frequency of urination such as existed 
just prior to operation. 
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Case II. — F. R., male, aged sixty-three years, was first seen in the hospital Feb- 
ruary 3, 1930. He stated that two days previously, shortly after eating fish, he was 
seized with abdominal cramps and vomiting. He had vomited off and on since then. 
The vomitus was at first light yellow in character but later was brown. His bowels 
had not moved since the onset of pain, even with cathartics. There were no other 
symptoms, other than some frequency of urination, which had been present for sev- 
eral years. 

Physical examination was essentially negative except for the abdomen. This showed 

considerable distension with tender- 
ness, but no spasm, or visible peristal- 
sis. There was increased auscultory 
peristalsis. On the right was an en- 
larged external inguinal ring, through 
which a definite impulse could be felt 
on cough. There was no evidence of a 
strangulated hernia. Rectal examina- 
tion was negative. Temperature, 99 0 . 
Pulse, 120. Respiration, 25. Blood- 
pressure, 134/80. 

A pre-operative diagnosis of in- 
testinal obstruction of unknown origin 
was made, and operation advised. Ex- 
ploration under spinal anaesthesia re- 
vealed no abnormality except a loop 
of ileum strangulated within a peri- 
toneal pocket near the apex of the 
bladdef, just to the right of the um- 
bilical ligament. This was released 
after a small incision was made in the 
peritoneal edge of the ring. The bowel 
was found to be dark in color but 
viable. The opening of the sac was 
about one inch in diameter. The sac 
itself was about two inches long, ex- 
tending downwards anteriorly to the 
bladder into the prevesical space as 
shown in Plate II. 

The edges of the ring were fresh- 
ened and the opening closed with a 
continuous suture of catgut. Because 
of the marked toxEemia accompanying 
the obstruction, a jej unostomy was done. The convalescence was uneventful. On Febru- 
ary 28, 1930, he was cystoscoped with negative bladder findings. A cystogram was 
also negative. 

Symptomatology . — Since hernise into the prevesical space never demon- 
strate themselves upon the surface it is obvious that they will be discovered 
only incidentally in abdominal exploration or when they are attended with 
symptoms of intestinal obstruction which have led to operation. It is a 
fact that the pre-operative diagnosis of hernia into the prevesical space has 
never been made. The condition is apparently one affecting males of adult 
years. One can assume, we believe, that these hernias give rise to no symp- 
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toms unless a viscus is present within the sac. With incarceration or 
strangulation of a viscus in a prevesical hernia, because of the proximity of 
the same to the bladder, one might expect some evidence of micturitional 
disturbance. Reich mentions that frequency of urination should be a common 
finding. However, since these cases occur in males of advanced years in 
whom prostatic disease is’ possible, urinary frequency is likely to be at- 
tributed to hypertrophy of this gland. A careful history taken post-opera- 
tively in our cases showed that frequency was present in Case I. In this 
instance it was of short duration, was relieved by operation, and has not 
recurred. In our second case the frequency could be explained by hyper- 
trophy of the prostate. We feel that frequency of urination in cases of 
strangulation of a viscus in a hernia into the prevesical space can be con- 
sidered a positive symptom of this condition, other causes of frequency 
having been eliminated. We also think that cystoscopical examination in 
the presence of a strangulated hernia into the Space of Retzius would re- 
veal a bulging on the anterior wall of the bladder, produced by the tumor 
mass. Practically, such a positive finding might be of value in establishing 
the exact nature of the condition causing the obstruction. On the other hand, 
cystoscopical examination could be criticized as possibly adding to the risk. 

The symptomatology that has led to operation in all cases reported has 
been that associated with acute intestinal obstruction. In any case, it is 
possible that there may have been previous attacks of ileus which have 
disappeared spontaneously. Such finding in the history should be of some 
significance in establishing the diagnosis. 

The small bowel has been the strangulated viscus mentioned in all cases 
reported. Since the symptom complex of intestinal obstruction is so well 
known, it would seem unnecessary to further elaborate on that subject in this 
paper. 

Reich has emphasized the importance of the presence of tenderness over 
the bladder and the presence of distended loops of intestine in the region of 
the symphysis as significant findings in the physical examination. Such ob- 
servations were not noted by us. 

Treatment , — Regardless of the value of the positive diagnosis of a 
strangulated hernia into the prevesical space, the treatment becomes that of 
combating toxaemia, followed by laparotomy. At operation the viscus will be 
found to be constricted by the opening of the hernial sac. In our cases it 
was not possible to release the intestine without first having made a small 
incision in the dense edge of the peritoneum forming the ring of the sac. 
This having been accomplished, the intestine was readily replaced within 
the abdomen. In neither instance could we evaginate the sac with the idea 
of excising it without considerable dissection, which we considered unwise in 
the presence of intestinal obstruction. The procedure which we followed and 
which we advise in all such cases of strangulated but viable intestine was 
release of the strangulated bowel, a freshening of the edges of the peri- 
toneum making up the ring, and a closure of the latter by a continuous 

711 



IRVING J. WALKER 

suture. Obviously, with a non-viable viscus the operative procedure will 
become more elaborate. 

The post-operative care should be directed towards treatment of the 
toxaemia of the patient. Upon the degree of the latter hinges to a great ex- 
tent the outcome of any individual case. 

SUMMARY 

Hernia into the prevesical space is a rare type of internal hernia originat- 
ing in the supravesical fossa. 

An accurate pre-operative diagnosis of hernia into the prevesical space is 
possible but hardly to be expected. 

The operative treatment offers no unusual problem. 

The prognosis depends upon the degree of toxsemia accompanying the 
condition of strangulation when this is present, the ability or not to have 
recognized a hernia within the prevesical space, and the operative procedures 
involved in the individual case. 
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By Denver M. Vickers, M.D., and Stanley T. Fortuine, M.D. 

of Cambridge, N. Y. 

THOM THE SURGICAL SERVICE OF THE MART MCCLELL \N T HOSPITAL 

Intersigmoid hernia, of all the types of internal hernias, still remains 
one of the more unusual surgical conditions. Although anatomists agree that 
the intersigmoid fossa can be demonstrated in a considerable proportion of 
cases coming to their attention, surgeons, in the operating rooms or wards, 
meet with intersigmoid hernia very infrequently. 

Internal hernia, in general, presupposes the protrusion of abdominal con- 
tents through some ring entirely within the abdomen. Of the various possi- 
bilities, those about the duodenum are probably most common ; the so-called 
paraduodenal hernia, with the protrusion of bowel through some fossa left 
on the developmental attachment of the duodenum to the posterior abdominal 
wall. Nine sub-varieties of this hernia have been described, 1 with the sac 
at various points behind the duodenum. 

Another group are found about the csecum or ascending colon; the ileo- 
colic or ileo-cascal hernias, of which four varieties have been described. 2 
In these, the sac is between the layers of the ascending mesocolon, with the 
difficulty arising from the embryological rotation and attachment of the colon 
and csecum to the posterior parietal peritoneum. 

Others occur through the transverse mesocolon, through rents in the 
broad ligament, and into the always-present foramen of Winslow. And a 
smaller group have been reported in the region of the sigmoid colon. It is 
this condition, of intersigmoid hernia, that we are now discussing. 

All of this group of hernias are protrusions through an opening which 
is performed, and not the result of some operative or inflammatory condi- 
tion, though these conditions doubtlessly are more often the cause of acute 
obstruction of the intestine. 

The intersigmoid fossa is described in Gray’s Anatomy 3 as a distinct and 
fairly constant structure. It is usually present in the foetus, and frequently 
found during infancy, but gradually disappears in a majority of cases as 
age advances. It is best seen by drawing the sigmoid colon upward and to 
the right, thus exposing its attachment to the posterior abdominal wall. 
Here lying on the external iliac artery, in the space between the psoas and 
iliacus muscles, there is a pouch, funnel-shaped, with the opening to the left 
and downward. This varies in size from a mere dimple to a definite sac. It 
has been described as being like the middle finger of a surgeon’s rubber glove. 
It is behind the sigmoid mesocolon, and in front of the parietal peritoneum. 

1 he older authorities found this anatomical landmark in varying pro- 
portions. Treves 4 is quoted as finding the fossa in 52 per cent, of all cases; 
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W aldeyer 5 in 84 per cent. ; Moynihan 6 in 70 per cent. ; and of recent workers, 
Bruce and Ross 7 in 1924 examined forty-six cases and found the fossa pres- 
ent in 80 per cent. But in distinct contrast to the frequency with which this 
fossa is found by anatomical research is the infrequency with which it is 
seen by the surgeon. The fossa must be frequently present, but apparently 
the bowel, is very infrequently caught in it, as clinical cases are very rare. 
There is no differential pressure to aid in the production of an internal hernia, 
as there is in hernia through the ordinary sites, although peristalsis can act 
very much in the same fashion and accomplish the same result. Apparently, 
the opening is usually covered by the surrounding layers in a fairly efficient 
fashion. 

Bruce and Ross 7 in 1924, found nine cases in the literature up to that 
time, and added a tenth. These cases included the early fatal cases of 
Eccles s and Eve, 9 which were observed around 1885, much prior to the other 
cases in the series. Then a fatal case of Lambret, 10 found at operation, and 
a case in a newborn infant, also fatal, reported by Coley. 11 Up to 1908, 
these four, the first two of which have been questioned, were the only cases 
on record. 

The first successful case was that of Krall, 12 in 1910, a man who was 
operated on and recovered. Machol 13 reported a case in a man of sixty-six, 
and next we find the autopsy findings of a well-described case by Nuzum and 
Nuzum; 14 then the recovered case of Taylor, 15 a case cited by J. B. Mur- 
phy, 16 in his Clinics, and the very large hernia into the intersigmoid fossa, 
reported by Bruce and Ross, 7 in 1924, from Toronto. This case was operated 
on, but the bowel was gangrenous over such an extent that resection could 
not be done, and the exact condition was described, very accurately and com- 
pletely, from the autopsy a few hours later. Of these ten, only three were 
reported as having lived ; in other words, there was a very high mortality 
connected with the diagnosis of intersigmoid hernia. 

Since this report and summary of ten cases, a few more have appeared in the liter- 
ature. H. Erkes 17 in 1923, from Leipzig, reported the case of a man of twenty-one, with 
a history of twenty-four hours’ obstruction. This patient was operated on, had a loop 
of bowel removed from the intersigmoid fossa and made a good recovery. 

In 1926, A. J. C. Hamilton 18 had a case in Edinburgh. A woman of forty-three, with 
a history of obstruction for two days, was operated on, and a loop of bowel 12 inches 
long removed from the intersigmoid fossa. The patient made a good post-operative 
recovery, but died on the nineteenth day, apparently from the rupture of an intra-thoracic 
aneurism. 

The same year, McCarthy 19 had a case in Erie, Pa. A boy of twenty was operated 
on seventeen hours after the beginning of his obstruction. Operation showed extensive 
gangrenous small bowel, and he died in six hours. 

The next year, Kostic 50 reported a similar case from Leipzig. A woman of thirty- 
three, with the usual symptoms of intestinal obstruction, was operated upon, a loop of 
bowel removed from the intersigmoid sac, and the patient made a good recovery. 

This brings the series, including the case that is being reported here, to 
a total of fifteen cases. The mortality in the last group, excluding the case 
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of Hamilton, where death was due to thoracic disease, was one out of five. 
This is perhaps due to the more recent general recognition of the fact that 
in any type of intestinal obstruction early operation is imperative. Of course 
no formal conclusions can be drawn from a small series. So this brings the 
total mortality, excluding the case of Nuzum and Nuzum, 14 where the con- 
dition was found at autopsy, with death due to another factor, to seven out 
of fifteen cases, or 47 per cent. These, with the exception of the infant re- 
ported by Coley, were all patients of adult life, generally from twenty to 
fifty-five years. Most of them were in men; a few were in women. 

Treatment is essentially surgical. Diagnosis is practically never made 
before operation. These hernias can usually be reduced by gradual traction, 
and if the bowel is not viable, it should be resected. In the reported cases, 
no attempt has been made to close the sac, and this seems not only technically 
difficult but unnecessary. 

Report of authors’ case. — M. F. W., Hospital No. 4988, a white boy of eighteen 
years, was admitted to the Mary McClellan Hospital October 13, 1929, complaining of 
vomiting. His father and mother were living and well ; he had two sisters living and 
well, and none had had trouble similar to his own. His general health had been good 
until the present illness. About a month before admission, he noticed dull pain in the 
right side of the abdomen, which occasionally became colic-like, or more severe. This 
continued in moderate form, but he was able to continue his work regularly at school. 
Two days before admission, while playing ball, he was bruised on the left side and had 
rather severe immediate pain. During the next twenty-four hours, the pain became 
more intense and more severe near the umbilicus. He vomited several times, and re- 
tained practically nothing by mouth. His bowels had not moved for three days. 

He was a well-developed and nourished boy of eighteen, considerably distended, 
with occasional “intestinal patterns” over the abdomen. He appeared prostrated and 
acutely ill. General physical examination was negative. His heart sounds were good 
and his lungs clear. His temperature was 100.5° and his pulse 100. There was no sign 
of inguinal, femoral or umbilical hernia. Rectal examination gave no further informa- 
tion. Intestinal obstruction was evident. 

The abdomen was opened under spinal novocaine. A greatly dilated small intestine 
presented itself, which on being traced down led to a loop caught in a small opening 
about the size of the index finger, in the left side of the sigmoid mesocolon, and ap- 
proximately over the left iliac artery. Through this foramen approximately half 
of the circumference of the loop of bowel was caught. In other words, this 
was a partial enterocele, or a Richter’s hernia. This bowel was gently extracted. It 
appeared viable, and resection was not done. The abdomen was closed in layers, with a 
small drain going down to the fascia. The patient’s bowels moved while he was on the 
operating table. 

For the first twenty-four hours, his post-operative course was rather stormy. He 
was given fluids intravenously and subcutaneously. Gradually his condition improved and 
he was given fluids by mouth. He was on soft diet at the end of a week. His pulse and 
temperature gradually came down, and his wound healed. He was allowed out of bed 
in two weeks, made a good convalescence, and has had no further trouble. 
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The incidence of femoral hernia has been variously reported by different 
authors. Coley 1 stated that the proportion of femoral to inguinal hernia at 
the Hospital for Ruptured and Crippled is as I to 17, and the same at the 
London Truss Society. It is relatively much more common among females 
than males, although even among females inguinal hernia is much the more 
common type. Femoral hernia is usually unilateral ; the right side is more fre- 
quently involved than the left. It rarely attains the large dimensions that 
are not uncommon in inguinal, umbilical or post-operative hernia. Strangu- 
lation is believed to be more common than in inguinal hernia, because of the 
small and rigid orifice through which the protrusion occurs, and the unyield- 
ing, sharp-edged fascia that forms the anterior wall of the canal. 

Successful rdpair of femoral hernia requires complete acquaintance with 
the anatomy of the femoral region, and since it is often poorly understood, 
we have had Figs. 1 and 2 prepared, which demonstrate accurately the true 
relationship of the important structures. It can be seen in Fig. 1 that the 
femoral vessels lie on a muscular floor composed of the iliacus, psoas and 
pectineus muscles and separated from them by a tough fascia which sur- 
rounds the muscles and becomes a part of the femoral sheath. The femoral 
vein is adjacent to the femoral canal, and as the hernial sac proceeds through 
the short canal and out through the fossa ovalis, it is in contact with the 
terminal portion of the long saphenous vein which enters the femoral vein 
through the fossa ovalis. (Fig. 2.) 

The femoral sheath is a conical, membranous investment of the femoral vessels. It 
is derived from the fascial lining of the abdominal cavity. The fascia transversalis is 
carried distally in front of the vessels, and the iliac fascia behind them, as they pass 
from the abdomen into the femoral triangle. The sheath is about 3.75 centimetres in 
length, and is divided into three compartments : namely, a lateral compartment for the 
artery, an intermediate compartment for the vein, and a mesial compartment, containing 
lymph-vessels and fat, named the femoral canal. (Fig. 1.) For clearness, the fascial 
hands separating the sheath into three compartments are not shown in the drawing. 
External to the femoral artery lies the anterior crural nerve. The femoral canal is the 
passage through which a femoral hernia enters the thigh. Its mouth, or proximal end, 
is the femoral rin g, bounded anteriorly by the inguinal (Poupart’s) ligament, posteriorly 

* Submitted for publication December 15, 1931. 
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Fig. i. Cross-section of the femoral and inguinal regions in * Fig. 2 . — Anterior view of the femoral and inguinal regions, 

tne plane of Poupart s ligament and passing through the The sartorius muscle is retracted laterally, showing the relationship 

acetabulum. of the femoral vessels as they pass under Poupart’s ligament. The 

muscles of the abdominal wall have been removed. 
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by the origin of the pectineus muscle from the pubis, mesially by the lacunar (Gim- 
bernat’s) ligament, and laterally by the femoral vein. The femoral canal ends in the 
fossa ovalis. Its distal part is under cover of the fascia cribrosa, while the superior 
cornu of the falciform margin crosses over it and conceals its proximal portion. (Fig. 2.) 
The course of a femoral hernia is determined by that cornu. The hernia descends through 
the femoral ring, and after passing into the femoral canal is directed through the fossa 
ovalis. The anterior part of the hernia is pressed on and retarded by the femoral 
arches; the posterior part pushes onward, hooks around the cornu, over the falciform 
edge, and is directed upward over the inguinal ligament. The points of strangulation are 
at Gimbernat’s ligament and the falciform edge of the saphenous opening. The coverings 
of a femoral hernia, in addition to peritoneum and extra peritoneal tissue, are femoral 
sheath, fascia cribrosa, superficial fascia, and skin. 

Perhaps the most cogent reason for reporting these cases is that they give 
an opportunity to reemphasize the high mortality attending strangulated 
femoral hernia. Gibson 3 gives 47 per cent, as the mortality noted thirty years 
ago, and with all of our increased knowledge of physiological disturbances in 
intestinal strangulation in general, which have become known since then, 
the mortality has decreased but very little. However, it is only fair to state 
that there are certain factors which contribute to the mortality over which 
we have very little control. Patients with femoral hernia are likely to be old, 
and senility, beyond all question, is one of the principal causes, since, when 
patients are old, pneumonia frequently develops, and usually is rapidly fatal. 
The incidence of pulmonary embolism is increased among old people, which 
may be due to a drop in blood-pressure and retardation of the flow of blood. 
The cardiovascular systems of old patients cannot tolerate the prolonged gen- 
eral anaesthesia or the marked drop in blood-pressure from spinal anaesthesia 
which has been known to occur if patients had definite myocardial degenera- 
tion. Failure to recognize the condition and to refer the patient for early 
operation adds to the mortality. Fowler 2 stated that of all reported cases 
of Richter’s hernia, wherever situated, 50 per cent, were unrecognized early, 
and that all the patients died. Femoral hernia frequently takes the form of 
Richter’s hernia, which never includes the complete circumference of the 
bowel, and in the majority of cases the obstruction is only partial. Frequent 
and futile attempts at reduction by manipulation often cause delay, which 
could well be avoided. The magnitude of the accident and the seriousness 
of the symptoms may be discredited by patient and physician alike, mainly 
because the obstruction may not be complete. In Case I, obstruction was 
incomplete, although one-half of the circumference of the bowel was slowly 
being injured. In this instance the hernia occurred seventy-two hours before 
admission, and although symptoms of partial obstruction were present, the 
patient did not seek relief until fifty-six hours later. 

The following two cases are of interest on account of the advanced age 
of the patients, because both types of strangulation usually seen in femoral 
hernia are represented, and because the patients recovered following operation. 

Case I. A woman, aged eighty-six years, while straining at stool three days prior 
to registration at the clinic, had a sudden enlargement of an old femoral hernia of the 
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right side, which could not be reduced. At once, she began to have severe, cramp- 
like pains in the hernia, which were continuous. Nausea and repeated attacks of 
vomiting occurred intermittently, but the vomitus became fecal in character twenty-four 
hours prior to her admission. Neither gas nor feces had been passed since the onset 
of the attack. 

There was a history of recent oedema of the legs, graded 3, but it had nearly disap- 
peared before this accident. The patient had a moderate amount of dyspnoea and dizzi- 
ness on exertion. The cardiac tones were clear, but rhythm was irregular, and there 
were extra systoles. The blood-pressure was 160 millimetres of mercury systolic and 
100 diastolic. The abdominal wall was thin and flat. There was an irreducible, 
strangulated, right femoral hernia about four by seven centimetres. A tympanic note 
was elicited on percussing the mass. Leucocytes numbered 21,000 in each cubic milli- 
metre of blood. Immediate surgical repair was advised. 

Under local anaesthesia, the sac was easily exposed after sectioning the falciform 
edge of the fascia above the saphenous opening. It contained a piece of omentum and a 
knuckle of ileum (Richter’s hernia). The omentum was pulled out and excised, which 



Fig. 3. — Section of ileum removed in Case II. The devitalized portion is evident. 

at once relieved the pressure on the ileum, and the normal color of the strangulated 
bowel returned. The bowel was replaced in the abdomen and the hernia repaired by 
suturing Gimbernat’s ligament and the pectineus fascia to the lower edge of Poupart’s 
ligament with interrupted sutures of No. 2 chromic catgut. Convalescence was not 
complicated, and the patient was dismissed from the hospital on the twelfth post-opera- 
tive day. 

Case II.- — A woman, aged seventy-seven years, for one year had had a painless 
swelling, about 2.5 centimetres in diameter, in the right femoral region. Thirty hours 
prior to registration at the clinic, this swelling had suddenly increased to approximately 
ten centimetres in diameter, and she had begun to have excruciating abdominal pain, 
associated with severe vomiting. All attempts to reduce the hernia had failed. 

On examination there was a large, oblong, irregularly firm, nodular, and slightly 
tender mass in the right inguinal and femoral regions. The abdomen was distended and 
rigid, graded 2. The heart was normal in rate and rhythm, and the blood-pressure was 
148 systolic and 100 diastolic. Leucocytes numbered 14,000 in each cubic millimetre of 
blood. A diagnosis of strangulated femoral hernia was made, and immediate opera- 
tion advised. 

Under general anaesthesia, the mass was explored through a vertical incision. The 
sac was freed by sectioning the falciform edge of the fascia which was producing the 
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strangulation. The sac contained approximately forty centimetres of strangulated, 
gangrenous small intestine and a considerable amount of strangulated omentum. The 
omentum was firmly attached to the sac by old adhesions. The strangulated omentum 
was excised and removed. The gangrenous intestine was pulled from the hernial aper- 
ture and resected well beyond the devitalized portion. (Fig. 3.) The ends of the bowel 
were closed, and a side-to-side anastomosis was performed. The hernia was then repaired 
by suturing Gimbernat’s ligament and the pectineus fascia to the lower edge of Poupart’s 
ligament with interrupted sutures of No. 2 chromic catgut. Convalescence was not 
complicated. 

According to Scarpa’s 5 observation, obstruction becomes complete only 
if two-thirds of the intestinal wall is constricted. Rhodes ’ 4 recent study 
clearly proves that the type of hernia in which only part of the circumference 
is included (Richter’s) is seen more commonly in females and occurs more 
frequently on the right side ; also, that it is involved in femoral hernias more 
than in inguinal hernias. This type of hernia also becomes manifest in 
femoral hernias of long duration. This point is important since femoral 
hernias may exist for years without many symptoms. Early in life a femoral 
hernial sac is surrounded by a rather thick layer of adipose tissue which is 
designated the pre-peritoneal fat and is continuous with that adjacent to the 
bladder. After the fifth and sixth decades of life, and particularly in women 
following menopause, there is gradual but progressive atrophy of this protec- 
tive fatty layer which is coincident with relaxation of the fascia of the 
abdominal wall. 'The peritoneal sac then may slowly increase in size, per- 
mitting intestine and omentum not only to enter more easily but to stretch 
farther into the femoral canal. The diameter, of the femoral ring will be 
increased on account of these changing influences. If it is as large as in 
Case II, the hernia may reach an unusual size, which is rare, but it will 
then contain a large segment of intestine, usually ileum, and omentum ; 
both will be strangulated due to the unyielding, sharp-edged fascia that forms 
the anterior wall of the femoral canal above, and the rigid Gimbernat’s liga- 
ment, situated below and posteriorly. When a segment of ileum is suddenly 
thrust beyond these points of strangulation, the constriction of the bowel 
and mesentery is complete, and all the symptoms of acute intestinal obstruc- 
tion, such as pain, vomiting, abdominal tenderness and collapse occur. The 
symptoms in this type of femoral hernia are more violent than in the Richter 
type. Autolysis of the mucosa of the strangulated intestine, and abnormal 
absorption through the mesenteric vessels, quickly occur. The pain is agoniz- 
ing, and is associated with abdominal colic and marked hyperperistalsis. The 
tenderness, which is first over the mass, as in Case II, soon passes up over 
the abdomen with the advent of peritoneal irritation, abdominal tenderness, 
distention, rigidity, and rapid and feeble pulse. 

The symptoms in the Richter type of hernia, especially early, depend 
entirely on the amount of the intestinal wall that is involved. There may he 
only a very small segment occluded which would induce only localized pain 
associated with some epigastric distress resulting from the pull on the 
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mesentery. The sensation of pulling is characteristic of the milder degree 
of obstruction. Nausea and vomiting, with increasing tenderness at the 
femoral ring, are factors which indicate that more of the lumen of the bowel 
is being occluded. Omentum, which is frequently included in the hernial 
contents, may offer some protection to the circulation of the bowel, thereby 
saving the wall from rapid necrosis. 

Treatment is entirely surgical. It should be instituted early before the 
signs of strangulation become obvious if intestinal resection is to be avoided 
and if the mortality is to be reduced. 

A vertical incision directly over the mass affords the best exposure. 
(Fig. 4.) The sac is reached immediately beneath the superficial fat and 
fascia, where its further isolation should be effected by blunt dissection. By 
placing the index fingers in the canal it can be stretched sufficiently to relax 




Falciform^ --V; 
tig-ament Njj 

Pectineal 
fascia 


MATO CLINIC 


Fig. 5* 


Fig. 4. — The hernial sac is exposed through a vertical incision. The falciform ligament has beef. 

partially sectioned above to increase the diameter of the femoral opening. 

Fig. 5. — The interrupted sutures are in position and the femoral and long saphenous veins held 

laterally by the index finger. 


the Richter type of hernia. In the large hernia containing a loop of bowel, 
it is advisable to section externally the falciform fascia with the Mayo type 
of scissors. The sac is opened and the bowel pulled out beyond the points 
of strangulation to determine whether the bowel is viable. If the normal 
color of the bowel, and pulsation in the vessels of the mesentery, return 
within a few minutes, it is safe to replace the bowel and quickly to repair 
the hernia. Otherwise, if this does not occur,, it is necessary to resect the 
devitalized bowel well beyond the injured area either with an end-to-end or 
side-to-side anastomosis. If patients are very ill, it is often better to per - 
form an exteriorization type of operation and then later an anastomosis. 
Better continuity of the bowel is obtained by the side-to-side type of anas- 
tomosis, since distention and hyperemia of the proximal loop frequently 
render an end-to-end type unsafe. The larger opening secured through the 
former assures more complete drainage of the proximal loop. Extensive 
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resection does not often become necessary in the Richter type on account of 
the fact that obstruction is incomplete and there is necrosis of only a portion 
of the circumference of the bowel. Here local excision of the necrosed por- 
tion and transverse closure of the opening will suffice. The bowel in this 
type may drop back into the abdomen when the sac is being separated, so 
that if it is not searched for and repaired, the necrosed portion will slough 
out and the contents of the small intestine pour into the peritoneal cavity. 

The repair of the hernia is simple and easy to perform. After the sac 
is excised, the fascia of the pectineus muscle and the lower edge of Gim- 
bernat’s ligament are sutured to Poupart’s ligament with No. 2 chromic cat- 
gut. As a rule, four sutures are sufficient to close the femoral opening. The 
danger of injuring the femoral vein by sticking or compressing it is obvi- 
ated by retracting it with the index finger (Fig. 5) while placing the sutures. 
There should be sufficient room between the vein and the last suture to admit 
the index finger. 
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STRANGULATED FEMORAL CYSTOCELE 
By Anthony P. Vastola,’ M.D. 

of YVaterbury, Conn. ■ 

American literature has not very often recorded the occurrence of the 
urinary bladder in a strangulated femoral hernia. The Mayo Clinic has 
never issued a report on it. Coley stated : “I am sure the condition is a very 
rare one.” He did not mention this complication in a series of 8,589 hernias 
operated upon between 1890 and 1918. Neither did Hoguet observe the 
condition in 2,468 hernia operations. Moschowitz, Erdman, Gallie and 
Mathews have never encountered it. Bevan and Lyle have seen the condi- 
tion but have never published their findings. It was therefore necessary to 
search the foreign literature for published cases ; and it is the 'object of this 
article to present a resume of their points of interest, to discuss the diagnosis 
and treatment of this rare surgical disease and to report two of my own cases. 

Investigation has disclosed that the first two clinical cases of femoral 
hernias of the bladder were reported by De la Porte, in 1750. Then, according 
to Verdier, no other cases were reported until 1890, when Aue mentioned the 
case of a man operated upon by Tiling which was probably the first femoral 
cystocele observed at operation. It was not until 1901 that Tailhefer reported 
the first case of a strangulated femoral cystocele. The diagnosis was made 
during the course of the operation and to confirm his suspicion he deliberately 
incised the tumefaction. 

The anatomical structure of a strangulated femoral cystocele is essentially 
similar to that of the uncomplicated kind. According to the relationship of 
the bladder to the peritoneum they are divided into: ( a ) Intraperitoneal, in 
which there is a complete hernia sac containing the bladder process. ( b ) Para- 
peritoneal, in which the herniated bladder process is covered on one surface 
only by peritoneum, (c) Extraperitoneal, in which the herniated portion of 
the bladder is neither engaged nor contiguous to a hernia sac. Such her- 
nias may be primary or secondary ; the primary are either extraperitoneal 
or paraperitoneal, while the secondary are intraperitoneal or paraperitoneal. 
The ten previously published cases consisted of three of each type, and 
one case of a diverticulum which was unclassified. To these may be 
added my two cases : Case I, a diverticulum which, excepting Forques’, 
is the only case published of a bladder diverticulum in a strangulated 
femoral hernia ; and Case II, an extraperitoneal hernia of the bladder. Ales- 
sandri believes that it is very difficult to determine whether the herniated por- 
tion of the bladder, in doubtful cases, is really a diverticulum or whether it 
has assumed the form of a diverticulum since the herniation ; it is obvious 
that this differentiation is even more difficult when the hernia becomes 
strangulated. 
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The etiology of strangulated femoral vesical hernias is a varied one. In 
regard to age all writers seem to agree that the condition appears nearly 
always during adult life and particularly in older people. Previous vesical 
affections seem to be a contributory factor in the production of the condition ; 
also in women previous pregnancies and the presence of uterine or other 
pelvic tumors. Muscular effort, which is often mentioned in connection with 
the strangulation of ordinary hernias, is infrequently recorded in cases of 
strangulated vesical hernias. In three of the ten cases previously described 
in the literature, a cough precipitated the complication in two; a slight 
muscular exertion caused it in two others and in three no muscular effort 
was mentioned. My two patients were at absolute rest when the strangulation 
occurred. But repeated and continued exertion during urination is almost 
constant; prostatic enlargements or urethral strictures are often present. 
Jaboulary and Villard emphasize the fact that the same cause which brings 
about the distention of the bladder also provokes muscular effort, which is 
due to difficult urination. 

The symptoms of a strangulated femoral cystocele are neither characteris- 
tic nor constant. Its clinical picture is very often a bizarre one ; it necessarily 
varies according to what structures or organs are strangulated with the blad- 
der. A careful history will disclose that in the majority of cases the hernia 
was irreducible for a long time previous to its strangulation and that the mass 
diminished in size and felt doughy after urination. 

Urinary symptoms are not always present, but when present they are 
masked by gastro-intestinal symptoms which are usually of a reflex type. 
Only three of the cited cases had difficult or painful micturition either just 
before or after the strangulation ; the remaining cases had no urinary symp- 
toms. In the two cases which I have appended, Case II had genito-urinary 
symptoms which simulated closely a renal colic. In my opinion the severity 
of symptoms referable to the urinary tract is dependent directly upon the 
proximity of the ureter to the strangulated portion of the bladder. Ob- 
viously, if the ureteral orifice is involved in the strangulation, all the classical 
symptoms of a renal obstruction will be present, together with the reflex 
gastro-intestinal symptoms which are usually associated with an obstructive 
lesion of the renal tract. In contrast to the severity of the symptoms pre- 
sented by my second patient, Case I had only those urinary symptoms which 
one expects to see in a patient with a prostatic enlargement. 

Disturbances of the gastro-intestinal tract in the form of abdominal dis- 
tention, pain, nausea, vomiting and obstruction when present may be due 
directly to a concomitant strangulation of the intestine, or they may be 
entirely reflex in character. Four of the six cases described, which had 
nausea and vomiting, also had symptoms of an intestinal obstruction, although 
the operation did not disclose a strangulated intestine, and in one of these 
cases there was no hernia sac found. In my second case the history elicited 
the fact that his attack had started with painful and difficult urination, but 
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his gastro-intestinal symptoms were so dominant that a diagnosis of intestinal 
obstruction was made in spite of the presence of haemorrhagic urine. 

The diagnosis of a strangulated femoral cystocele, in the absence of uri- 
nary symptoms, is a very difficult one. Of the ten cases reported and the 
author’s two, none was diagnosed before the operation ; eight were diagnosed 
during the course of the operation and four after the bladder was cut. If 
with the history of an irreducible femoral hernia the patient has the urinary 
symptoms enumerated ; and if a cystoscopical examination should show a 
vesical defect on the side of the hernia, which is confirmed by cystography, 
the diagnosis of a strangulated femoral cystocele becomes a positive one. 

Treatment . — Shock which is invariably present must be combated. Be- 
fore resorting to surgery the bladder must be catheterized and the bowels 
evacuated by an enema. In addition it is advisable to apply heat to the mass 
and to give a hypodermic injection of morphine. An attempt to reduce the 
mass is then made, and if it fails the patient is informed that an operation 
is imperative. 

The anaesthesia of choice is spinal or local. To expose the mass an incision 
below and parallel to Poupart’s ligament is made. The hernia sac if present 
should be carefully examined to determine its relation to the strangulated 
bladder. When the bladder is intraperitoneal and adherent to the interior 
of the sac or to the omentum, it is carefully dissected free and reduced into 
the peritoneal cavity. 

In a paraperitoneal bladder hernia the treatment will vary according to 
the size of the bladder hernia and its relation to the sac. A small hernia is 
separated from the peritoneal sac by gauze dissection and invaginated through 
the femoral ring and so reduced. No attempt should be made to strip off a 
large peritoneal sac which covers a considerable portion of the bladder; in- 
stead, an excision is performed around the inner side of the peritoneal sac 
so as to leave its medial portion intact with the bladder, and the latter reduced. 

The bladder in an extraperitoneal hernia may be mistaken for the peri- 
toneal sac and incised. If this is done the bladder should, be immediately 
sutured with a through-and-through continuous suture of catgut and rein- 
forced by a second Lembert catgut suture. 

In either of the three types of bladder hernias, after the bladder is re- 
duced, the peritoneal sac is transfixed high up in the femoral ring and ex- 
cised. This is followed by one of the usual methods of closing the femoral 
ring. But if the strangulated portion of the bladder consists of an intraperi- 
toneal diverticulum, there might be danger of sloughing with leakage of urine 
and peritonitis if the bladder were closed tight and a radical repair of the 
hernia performed ; under these circumstances the procedure should be that 
employed in my first case. 

The patient is made more comfortable and bladder tension is relieved by 
inserting in the bladder a retention catheter and permitting it to remain in 
place for at least ten days. If, unfortunately, during the operation the 
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bladder is cut, it is advisable to drain the wound with a small cigarette drain 
for a few days. 

CASE REPORTS 

Case I— G. P., aged seventy years, was admitted to St. Mary’s Hospital at 9:50 
p.m., September x, 1928. Seen on entrance in consultation with Dr. J. H. McGrath. 
His chief complaint was a generalized abdominal pain, which began twenty-four hours 
previously in the right lower quadrant, and was accompanied by nausea and vomiting. 
He had no previous serious illness or abdominal disturbances, although for the past four 
years he had noticed an increasing frequency and difficulty in urination. He was in great 
pain, as he lay in bed with knees flexed. The abdomen was rigid and somewhat scaphoid 
in appearance, and palpation elicited a tenderness which was generalized but most 



Fig. 1. Hernia sac opened and showing its contents: a diverticulum of the urinary bladder. 

intense in the right lower quadrant. His liver and spleen were not enlarged. The 
temperature was 103° F., pulse 109, and respiration 24 to the minute. 

Since the sequence of his symptoms, the physical examination and blood-picture 
pointed to a typical case of acute suppurative appendicitis, a more thorough examination 
of his genito-urinary tract and hernia regions was not made. 

Opc>ation at 11 145 p.m., I removed, through a right rectus incision, an acute suppurat- 
ing appendix. He reacted well from the operation and had no unusual symptoms until 
eptember 4, when, at 2:00 p.m., he complained of a sudden excruciating pain in the 
rig it emoral region. He stated that he had had a swelling in the right femoral region 
r t\\ent.\ rears, and that it had never caused him any discomfort. Examination 
in dirun ^ Amoral region a very painful, irreducible mass about two inches 
was '^ n j^ er ' ^ was tense > it gave no impulse on coughing, could not be compressed, 
not as^ ! \ erCl l SS ' on an ^’ a P ar t from a slightly distended and painful abdomen, it was 
ociate with am symptoms referable to the genito-urinary and gastro-intestinal 
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Fig. 2 . — After the structure in the hernia sac had been identified the neck of the bladder 
diverticulum was pulled down and sutured high up to the interior of the neck of the peri- 
toneal sac by interrupted catgut sutures. 



Fig. 3. — The peritoneal sac was excised, and the skin loosely brought together with 
worm-gut sutures around the diverticulum. Drains were inserted in the lower angle 
wound. 
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tracts. An enema was given and the patient expelled a light brown liquid stool which 
gave him relief but it had no effect on the femoral mass. The impression given was that 
he had a strangulated right femoral hernia which contained an incarcerated loop of 

intestine. ... 

Operation September 4 at 4 :oo p.m., under local anesthesia with a 2 per cent, neo- 

caine solution, an incision parallel with Poupart’s ligament and over the mass was made. 
A tense, congested sac was exposed, through the transparent walls of which could be 
seen a serosanguineous fluid. The constricting femoral ring was incised upwards suffi- 
ciently to relieve the strangulation, and the sac was then opened and evacuated of its 
hemorrhagic fluid. 

The content of the sac was a pear-shaped, thick, muscular, purplish structure which 
did not conform to anything I had ever seen before in a hernia sac. Digital examination 
and traction disclosed that its neck came from behind the pubis and as it lacked a 
mesentery it occurred to me that it might be a bladder diverticulum. It was accordingly 



Fig. 4 — Four da>s later the distal portton of the diverticulum was extirpated with a 

Paquelm cautery. 

Fig. 5. — Shows the neck of the diverticulum with its cuff of peritoneum, and drain in the 

lower angle of the wound 

opened and my suspicion was confirmed by the escape of a small amount of yellow fluid; 
the index finger was then gently guided towards the mid-line behind the pubis and into 
the bladder. 

The neck of this diverticulum was pulled down and attached by interrupted sutures 
around the interior of the hernia sac as high up in the femoral ring as possible, thus 
closing it off from the peritoneal cavity. The remaining portion of the hernia sac was 
then excised, and the skin loosely brought together with silkworm gut sutures, leaving 
the bladder diverticulum protruding from the wound, in the lower angle of which was 
inserted a cigarette drain. Four days later the portion of the diverticulum distal to the 
femoral ring was extirpated with a Paquelin cautery, and the opening in the bladder 
permitted to close in. It drained a diminishing amount of urine for ten days. On 
September 30, twenty-six days after the second operation, the patient was discharged 
from the hospital with both wounds healed and with a cure of his femoral hernia. 

Case II.— F. P.. a man, aged fifty -nine years, was seen by me on May 9, 1932, at 
1 ■' 10 r ' M ‘ v,as stated that the man, while reading, had felt a peculiar burning sensa- 
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tion in his urethra which was accompanied by a desire to urinate. This feeling disap- 
peared and recurred several times within a period of twenty minutes. It was followed 
by a severe chill and a sharp pain in the right lumbar region which radiated down his 
right ureter and then became localized over the right femoral region. His bowels had 
moved well that morning, and up to the present illness he had never experienced any 
similar attacks. 


Thirty years ago he first noticed a swelling which was diagnosed as a right femoral 
hernia, and which was never completely reducible. During 1925, he suffered from 
severe attacks of dizziness, nausea and vomiting and was informed that he had 
Meniere’s disease. In 1926, a tonsillectomy and the following year an appendectomy 
and a cholecystectomy were performed upon him. He denied any venereal infection, nor 
did he up to the present illness, have any symptoms referable to his genito-urinary tract. 
He had always suffered from low back pain and constipation. 

When first seen by me he was in bed with knees flexed, and was vomiting. His 
expression, as he held his distended abdomen with both hands, denoted intense pain. 
Temperature was 97 0 F., by mouth, pulse 120 to the minute. In his right femoral 
region was a swelling about three and one-half inches in size, painful to palpation and 
dull to percussion. The outer portion of this swelling was slightly distended and 
irreducible; the medial half could be made to disappear by gentle and steady compres- 
sion and as it diminished in size a soft irreducible mass could be felt. When the 
pressure was released the tumefaction slowly reappeared and with it an agonizing pain. 

As the patient’s general condition denoted a moderate degree of shock he was 
surrounded with hot-water bags and given a hypodermic injection of morphine sulphate 
gr. ss. After the pain had subsided he was given a soap-sud enema which was not 
effectual. A second attempt to reduce the femoral hernia was made but again was 
unsuccessful. The impression made was that the man had a strangulated right femoral 
hernia. 

Operation May 10 at 1 :30 a.m., under spinal anaesthesia with neocaine, an incision 
slightly below and parallel with Poupart’s ligament and through the superficial fascia 
exposed the lower two-thirds of that ligament. Dissection extending along the line of 
incision below Poupart’s ligament exposed the femoral mass protruding from the con- 
stricted femoral ring, which was incised. The area above Poupart’s was cleared of its 
adipose tissue, uncovering the aponeurosis of the external oblique, the external abdominal 
ring and spermatic cord. A dissection along, the lateral side of the mass exposed the 
hernia sac, which had on its medial side an unusual amount of what at first appeared 
to be tenaciously adherent fat. The hernia sac, about one and one-half inches in 
length, did not appear to be acutely congested; when opened it was found to be empty. 
It was then grasped together with the fat adherent to its medial side by an artery 
clamp; the conjoined tendon and the cord were retracted medially' and the artery clamp 


■which grasped the hernia mass was thrust underneath Poupart’s ligament and the ex- 
posed floor of Hesselbach’s triangle. An incision was then made in the transversahs 
fascia pushed up by the artery clamp, and the hernia sac was drawn through the 
opening. An excision with scissors of the fat still adherent to the medial side of the sac 
■was begun when an opening about two inches in length was made into a muscular hollow 
organ which was identified as the bladder. It was immediately sutured with a continuous 


through-and-through interlocking stitch of No. 2 chromic catgut and reinforced by a 
second continuous Lembert stitch. The hernia sac was transfixed with a needle and 
plain catgut and followed by the closure of the femoral ring with two interrupted 
chromic catgut sutures, approximating Poupart’s ligament to Gimbernat’s ligament and 
the pectineal fascia. A cigarette drain was inserted at the lower angle of the woun 
and the incision closed by' interrupted silkworm gut sutures, following which a retention 
catheter was inserted in the bladder and allowed to remain in place for ten days. 1C 
post-operative course, apart from blood appearing in the urine for seventy-two hours, 
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was uneventful; there was no leakage of urine from the wound and the patient was 
discharged from the hospital sixteen days after the operation. 

Summary . — Strangulated femoral cystocele is rare and in ioo per cent, of 
the reported cases the pre-operative diagnosis was incorrect. When the 
strangulation of an old irreducible femoral hernia is associated with spasmodic 
pain over the mass which radiates to the pubic region, along the urethra and 
to the lumbar region, and when these symptoms are accompanied by difficult, 
frequent, painful and haemorrhagic urination, the presence of a strangulated 
bladder should be kept in mind. The diagnosis can be confirmed by cystog- 
raphy. Ten cases of strangulated femoral cystocele previously recorded have 
been reviewed, and two additional cases have been described. 


REPORTED CASES OF STRANGULATED FEMORAL CYSTOCELE 


Case I. — (Abadie.) Female, aged twenty-six years; left side. Gastro-intestinal 
Symptoms. — Nausea and vomiting. Genito-urinary Symptoms. — None. No diagnosis 
made pre-operatively ; made during operation. Type. — Para.* Other structures strangu- 
lated with bladder — none. Bladder cut. Recovered. 

Case II. — (Baricci.) Female, aged forty-three years; right side. Gastro-intestinal 
Symptoms. — Nausea and vomiting. Genito-urinary Symptoms. — Frequent, painful, and 
difficult urination. No diagnosis made pre-operatively; made during operation. Type. — 
Extra.f Other structures strangulated with bladder — right Fallopian tube. Recovered. 

Case III. — (Laskownicki.) Female, aged sixty-five years; right side. Gastro- 
intestinal Symptoms. — Nausea, vomiting, tympanitis, no bowel movements. Genito- 
urinary Symptoms. — None. No diagnosis made pre-operatively; made during operation. 
Type. — Para* Other structures strangulated with bladder — none. Bladder cut. Re- 
covered. 


Case IV. — (Tailhefer.) Female, aged sixty-one years; right side. Gastro-intestinal 
Symptoms. — Nausea, vomiting of fecaloid material, inability to evacuate bowels or pass 
gas. Genito-urinary Symptoms. — Frequent, painful and difficult urination. No diagnosis 
made pre-operatively; made during operation. Type. — Para.* Other structures stran- 
gulated with bladder — none. Bladder cut. Recovered. 

Case V. — (Dardinelli.) Female, aged fifty-two years; right side. Gastro-intestinal 
Symptoms. — Absent. Genito-urinary Symptoms. — Frequent and painful urination. No 
diagnosis made pre-operatively; made during operation. Type. — Extra.f Other struc- 
tures strangulated with bladder — right Fallopian tube. Recovered. 

Case VI.— (Oliva.) Male, aged eight years; right side. Gastro-intestinal Symp- 
toms. — Nausea and vomiting. Genito-urinary Symptoms. — None. No diagnosis made 
pre-operatively; made during operation. Type. — Extra.f Other structures strangulated 
with bladder — none. Recovered. 


Case VII.— (Wakeley.) Female, aged thirty-eight years; right side. Gastro- 
intestinal Symptoms. — None mentioned. Genito-urinary Symptoms. — None mentioned. 
No diagnosis made pre-operatively; made during operation. Type. — Intra.f Other struc- 
tures strangulated with bladder — intestine. Bladder cut. Died. 

Case VIII. — (Wakeley.) Female, aged seventy-two years; right side. Gastro- 
intestinal Symptoms. — None mentioned. Genito-urinary Symptoms. — None mentioned. 

T o diagnosis made pre-operatively; made during operation. Type. — Intra.f Other 
structures strangulated with bladder — omentum. Recovered. 


Case IX. (Zintzmaster.) Male, aged fifty-four years; not stated which side, 
astro-intestinal Symptoms.— Absent. Genito-urinary Symptoms. — None mentioned. No 
lagnosis made pre-operatively; made during operation. Type. — Intra.f Other struc- 
tures strangulated with bladder — none. Bladder cut. Recovered. 
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Case X. — (Forques.) Male, aged seventy-two years; not stated which side. Gastro- 
intestinal Symptoms, — Fecaloid vomiting; inability to evacuate bowels or expel gas. 
Genito-urinary Symptoms. — None. No diagnosis made pre-operatively ; made during 
operation. Type. — Not stated. Other structures strangulated with bladder — none. Re- 
covered. 

Totals. — Females, 7; males, 3; right side, 7'; left side, 1; not stated, 2. Intestinal 
symptoms present, 6; absent, 2; not mentioned, 2. Urinary symptoms present, 3: 
absent, 4; not mentioned, 3. Correct Diagnosis.- — None. Diagnosis made during opera- 
tion, 10. Type. — Para,* 3; extra,! 3; intra,! 3; not stated, 1. Other structures involved, 
4; bladder only, 6. Bladder cut, 5; not cut, 5. Recovered, 9; died, 1. 

* Para — paraperitoneal, 
f Extra — extraperitoneal. 

! Intra — intraperitoneal. 
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OSTEOMYELITIS OF THE SKULL* 

By Ira Cohen, M.D. 

of New York, N. Y. 

FROM TIIE SURGICAL SERVICES OF THE MOUNT SINAI AND THE MONTEFIORE HOSPITALS 

Excepting a paper by Fleming, 0 the recent literature on osteomyelitis of 
the skull is largely devoted to a discussion of instances complicating infections 
of the contiguous nasal sinuses. Fleming’s paper deals with the post traumatic 
variety, only one of his eight cases having followed a sinus infection. Reports 
on the nasal sinus type of infection were collected by Lemere, 1923 8 ; Bulson, 
1925 5 ; McKenzie, 1927 9 ; and Munro, 1930. 10 McKenzie published a paper 
in 1913° which is the most detailed study written in English up to that time. 
He refers to a paper by Schilling 11 in which not only cases of sinus but also 
those of traumatic origin are discussed. Schilling points out that metastatic 
osteomyelitis of the skull secondary to a primary focus elsewhere in the body 
is rare (he refers to six reported cases), while the still greater rarity of a 
primary acute involvement of the skull such as is seen in the long bones is 
emphasized. He quotes one such primary case reported by Fischer, 7 and 
mentions two reported by Bergmann. 1 

This paper is based on thirteen cases of osteomyelitis involving the vault 
of the skull. Of these, seven cases followed infection about the nasal sinuses ; 
two were metastatic ; two may be classified as traumatic ; in two the etiology 
was undetermined, and they may possibly be termed primary. 

In six of the seven cases in which the osteomyelitis was secondary to 
infection in the nasal sinuses, a radical external operation had been done by 
a rhinologist before the patient came under my observation. 

Case I. — Following an operation on the nose and a tooth extraction an extensive 
osteomyelitis of the frontal bone developed. This progressed up to the patient’s death. 

(Mt. Sinai Hospital No. 299551.) M. G., male, aged forty-four years, had a plastic 
operation on his nose three weeks prior to the onset of his present trouble. At the same 
tune he had an abscessed tooth extracted from the right upper jaw, and claimed the 
cavity was irrigated through the nose. An abscess formed and was incised just below 
the right eye. Three weeks later another abscess was incised about the bridge of the 
nose, and after another three-week period a third abscess formed and was opened over 
tbe right frontal region. Drainage persisted from the first and third incisions. For 
several weeks he had had headache severe enough to keep him in bed most of the time. 
Four months after the nasal plastic and tooth extraction he entered the hospital. He 
denied having any fever or chills. He presented a discharging sinus over the right 
maxillary eminence and one in the righ eyebrow. There was a cold, soft swelling over 
the left frontal eminence, pressure on which caused pus to flow from the sinus in the 
ngbt eyebrow. In his nose there were signs of a suppurative left ethmoiditis. His 
general and neurological examinations were negative, as were his fundi. 

February 15 at operation Doctor Kramer found the nasal process of the frontal 
ones seq uestrated and the outer and posterior walls of both frontal sinuses absent 

* Read before the New York Surgical Society, October 31, 1932. 
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(either removed or sequestrated). The frontal bones were diseased for a distance of 
one and one-quarter inches from the mid-line and for four inches toward the coronal 
suture. The inner table of the skull was more diseased than the outer and the dura 
was covered with granulations. 

The headache persisted, there were some personality changes, and three weeks after 
this operation he was transferred from the rhinolaryngological service to the surgical 
service, when it was noted that the deep reflexes on the left were a trifle more active 
than those on the right. At this time a beginning neuritis was noted in the right optic 
nerve. The signs were too meagre to warrant a diagnosis of brain abscess and the 



Fig. i.- — (C ase I.) Rdntgen appearance of skull after removal of large sequestrum of 

frontal bone. 

patient was observed further. March 18 an abscess of the scalp to the right of the 
mid-line was opened and April io one to the left. The latter showed a small perfora 
tion through both tables. April 14 the incision on the right was extended to evacuate 
another pocket. The following day, through a trephine opening in a clean area on t ie 
right side, the brain was explored for an abscess. None was found nor was the brain 
under any increased pressure. A week later a lumbar puncture gave clear fluid un er 
normal pressure. It contained four cells and no bacteria on spread or culture. Apri 3 ° 
the patient was very drowsy and the pulse rate had fallen to 60. By extending pre 
vious incisions on the right and left a sequestrum four by two and one-half inches was 
removed from the frontal bones. Granulation tissue but no pus was found beneat 1^ 
The dura was covered with granulations. After iodine had been applied to t e 
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both frontal lobes were explored with a needle but no abscess found. The patient con- 
tinued in stupor and died the following day. No necropsy was permitted. The pus 
from the various abscesses contained a Staphylococcus aureus. The rontgen appearance 
of the skull is seen in Fig. I. 

It cannot be definitely stated whether the plastic operation on the nose or the 
infected tooth was the starting point for the infection. The tooth was probably at fault 
as it was infected. Moreover, the first abscess appeared over the malar eminence which 
would not be the case were it a nasal infection. Without a post-mortem examination 
the exact cause of death cannot be stated. A brain abscess was probably ruled out by 



Fig. 2 — (Case II.) Osteomyelitis mostly confined to right frontal. 


the two explorations. A localized basilar meningeal infection may have been the ter- 
minal factor. 

Case II. Oibital abscess following ethmoid infection. Positive blood culture. 
Osteomyelitis of skull. Recovery. 

(Mount Sinai Hospital No. 269632.) A boy of five was admitted to the rhino- 
ar) ngological service July 20, 1926, because of swelling of the right orbit. This was 
° . ° nc s Nation and had come on following a rhinitis. The boy was very sick 
'WAtta temperature which remained rather constantly around 103° for nearly two weeks. 

n one occasion it rose to 108°. Three external operations for a perforated ethmoidal 
m ection and an orbital abscess were done during this period. A blood culture was 
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reported to contain Staphylococcus aureus. The pus from the orbital abscess contained 
the same organism with a Staphylococcus albtis. A lumbar puncture disclosed clear 
fluid under increased pressure. A month after his admission tenderness developed over 
the right frontal area and an X-ray was suggestive of osteomyelitis of the frontal bone. 
(Fig. 2.) Two days later (August 27) an abscess was drained over the right frontal 
eminence. An erosion of about one centimetre of the outer table and somewhat less of 
the inner table was found. The necrotic bone was removed. Eighteen days later a 
second abscess near the coronal suture and more mesially was drained. The bone was 
found eroded to the dura, which appeared normal. Six weeks later a third incision 
was made between the other two and a small erosion of the outer table only was 
found. Two weeks later the boy was discharged with draining sinuses to the out-patient 
department to receive heliotherapy. A year later an abscess formed in the right upper 
eyelid. This opened spontaneously. It did not lead to exposed bone. X-ray failed to 
show a sequestrum or extension of the disease. The scalp wounds had healed. He was 
seen four months later with wounds healed and symptom-free. 

This is the only patient in whom a positive blood culture was found. The signs 
of osteomyelitis of the skull were not manifest until more than a month after the onset 
of the illness. McKenzie distinguishes between an osteomyelitis that develops with the 
sinus infection and an osteomyelitis as a post-operative complication. 

Case III. — An infant who entered the hospital with an osteomyelitis of the frontal 
bone developed a frontal lobe abscess and died after the drainage of this abscess. 

(Mount Sinai Hospital No. 298910.) January 21, 1929, a nine-months-old infant 
was admitted to the hospital with a history that seventeen weeks previously she had 
had “a cold” for one day. The following day a swelling appeared over the right eye 
and her temperature rose to 105°. Following an incision in the right upper eyelid pus 
drained for three weeks. During this time the child developed pneumonia. A week 
after the incision in the eyelid stopped draining a swelling appeared over the right frontal 
region. For four weeks prior to admission there had been daily vomiting and for four 
days weakness of the left arm and leg. Examination showed a swelling in the right 
frontal region, a discharging sinus in the right eyelid, a left hemiparesis and normal 
fundi. The spinal fluid contained ninety cells, all lymphocytes. 

January 24 an incision was made over the fluctuant mass on the forehead. After 
evacuating a few drops of pus several eroded areas were noted and in one of these a 
sequestrum was found. No pus was found between the bone and the dura. The entire 
exposed area was cleaned with tincture of iodine and the dura opened. The brain 
bulged into the opening but aspiration failed to find an abscess. Twelve days later a 
second abscess above and to the right of the first one was incised, and the previous 
operative site was revised. Sequestra were found in both situations. The temperature 
varied from 102° to 104°. February 23 a suppurative cervical adenitis was incised. 
The hemiparesis meanwhile improved. March 18 there was a rise in temperature to 
104.2 0 and the child became stuporous. The right pupil was dilated and fixed; the left 
pupil was normal in size and fixed ; the left arm and leg were moved freely. There 
was a bulge at the operative site which when aspirated disclosed pus. At operation a 
thick walled brain abscess was found at a depth of four centimetres and was drained 
by a tube. Following this the temperature rose to 107 .8° and the child died. The pus 
from the brain abscess as well as that obtained from the superficial abscess contained 
Staphylococcus aureus. X-ray examination of the skull showed multiple areas of dimin- 
ished density suggestive of an osteomyelitis. The post-mortem examination showed pus 
in the right ethmoid sinus, a drained right frontal lobe abscess with extensive area of 
softening about the abscess. 

It is probable that the frontal lobe abscess was present but missed at the first search. 

Case IV. — Perforated frontal sinusitis. Osteomyelitis of skull. Frontal lobe abscess. 
Recovery. 

(Mount Sinai Hospital No. 299325.) A man, thirty-seven years old, was admitte 
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to the rhinolaryngological service February 3, 1929, with the history that for eight days 
he had headache and swelling about the right eye. These symptoms appeared two days 
after the onset of a cold. He had a temperature of 102 4 0 with a pulse of 72. There 
were cedema and redness about the right eye which was proptosed. Some oedema was 
present over the forehead above the orbital ridge. The eye moved with difficulty. Pus 
was seen in the nose. On the day of admission Doctor Kramer did a radical external 
ethmoid operation. Eleven days afterward abscesses were drained over the right and 
left frontal region. Meanwhile there developed slight papilloedema and some left facial 
weakness. An epidural or brain abscess was suspected. February 23 Doctor Kramer 



Fig 3 — (Case IV ) Extent of involvement of frontal bones 

did a radical frontal operation and found necrosis of the floor and the posterior wall. 
There was an epidural collection of pus and a sinus track leading down to a frontal lobe 
abscess which was drained. Two weeks later the patient was transferred to the surgical 
service and the following day abscesses were opened over both right and left frontal 
regions, revealing eroded bone. On the left side there was a sequestrum and an epi- 
dural abscess. A large hernia cerebri developed in the right frontal incision and a cere- 
brospinal fluid leak occurred. A month after the frontal sinus operation, the patient 
developed a rigid neck and showed 3500 cells in his cerebrospinal fluid. These mani- 
festations gradually cleared up. The hernia receded in part with some necrosis of the 
surface. A month later an osteomyelitic focus was drained near the mid-line anteriorly 
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and a second one over the occiput. These contained sequestra. In the next ten days 
there was considerable improvement and on June 2, four months after admission, the 
patient was discharged with three granulating sinuses of the forehead. Except for 
two shoots of temperature to 103° and 104° during this illness, the temperature did not 
arise above ioi°. The pus from all abscesses and the sinus contained Staphylococcus 
aureus ■ X-ray of the skull is shown in Fig. 3. The patient still had (two years later) 
two small draining sinuses in the frontal region leading to exposed bone. 

The infection in this case was a virulent one. The bone involvement was prac- 
tically concomitant with the sinus infection. There was evidence of an osteomyelitis 
of the frontal bone at a considerable distance from the frontal sinus even before the 
operation on the sinus. The epidural abscess behind the posterior wall of the frontal 
sinus communicated directly with the frontal lobe abscess. 

Case V. — Acute frontal sinus infection. Osteomyelitis of the frontal bone. Brain 
abscess. Drainage. Recovery. 

(Mount Sinai Hospital No. 301267.) A boy sixteen years old was admitted to the 
rhinolaryngological service April 18, 1929, with a history of persistent headache for 
four weeks and swelling of the forehead for three and one-half weeks. These symptoms 
followed a cold. During the four-week period he had had two chills and his temperature 
had risen to 104°. He vomited the day of admission. On examination tenderness was 
found over the left frontal sinus and over the left frontal bone just about the hair line. 
The deep reflexes on the right were more active than those on the left. The fundi were 
normal. April iS Doctor Kramer performed an external operation on the left frontal 
sinus ; finding disease of the sinus and roughening of the posterior wall. When a small 
piece of the latter was removed normal dura was exposed. During the next ten days 
the boy was drowsy, complained at times of headache, and had a bradycardia. On the 
tenth day one diopter swelling of the optic discs was noted and the patient was trans- 
ferred to the surgical service. The following day an abscess in the scalp just above the 
hair line and to the left of the median line was incised. This communicated with a 
perforation in the bone, and on removing more bone pus was seen coming from a pin- 
point opening in the dura. This opening was enlarged and a drainage tube was placed 
into an abscess in the left frontal lobe. At the time of operation it could not be stated 
whether the tube had been placed into an intra- or extracerebral abscess. The intro- 
duction of iodized oil through the tube and X-ray studies proved the abscess to be intra- 
cerebral. (Fig. 4.) Following the drainage of the abscess there was an increase in 
the papillcedema for a few weeks. The patient was discharged from the hospital three 
months after operation. The pus from the frontal sinus and from the brain abscess 
grew a streptococcus. The patient was seen two years later at which time he was 
symptom-free and showed no neurological signs. ~ 

A single limited bone focus characterized the osteomyelitis in this case. The brain 
abscess lay directly beneath this diseased area and communicated with it. The exact 
location of the drainage tube was made certain by the use of X-ray w r ith iodized oil. 
We have on several previous occasions made use of this method to determine whether 
a brain abscess was draining properly. 

In 1920, Bryan 4 described the use of thorium nitrate as a contrast medium 
to determine whether an abscess he had drained was intra- or extracerebral. 

Case VI. — Acute frontal sinusitis , extensive osteomyelitis of skull. Death. Post- 
mortem — brain softening and meningitis. 

(Mount Sinai Hospital No. 317794.) This fifteen-year-old boy gave no antecedent 
history of an upper respiratory infection. He stated that his symptoms began with left 
frontal headache three weeks prior to admission. For two weeks he had noted swelling 
about the left eye. His temperature had ranged about 103°. He appeared acutelj i^- 
The left eye was completely closed by oedema of the lid and a large fluctuant swelling 
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extended from the eyebrow posterior to the coronal suture. The lesion was obviously 
a very advanced one. Operation was performed on the day of admission. One incision 
extended from the coronal suture to the eyebrow about four centimetres lateral to the 
mid-line, and a second incision was made over the posterior part of the parietal bone. 
There was a perforation in the bone posteriorly and some granulation tissue on the 
dura. Anteriorly diseased bone was removed and normal dura exposed. No epidural 
collection of pus was found. An orbital abscess was drained. A transfusion was given 
the next day, and the following day a radical external frontal sinus operation was per- 



Fig 4. — (Case V.) Showing drained brain abscess outlined with iodized oil. 

formed by Doctor Myerson. The posterior wall of the sinus was found necrotic and 
there was some exudate on the dura. On the following day a one diopter swelling of 
the disc and a bilateral Babinski reflex were noted. The neck was spastic. A spinal 
tap withdrew bloody fluid which was not believed to be traumatic from the puncture. 
The cell count on the following day when the fluid was yellow showed 1,200 cells, no 
organisms in spread or culture. 

A week after the first operation an exploration of the left frontal lobe for a brain 
abscess, through a separate trephine opening, was negative. 

Two days later the temperature rose to 107° and a small collection of pus was 
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evacuated from beneath the dura in the left parietal region. The patient died the 
same day. 

Post-mortem examination disclosed a haemorrhagic type of bronchopneumonia. In the 
left frontal lobe was a cavity communicating with the ventricle. Miscroscopical studies 
showed the presence of a meningitis and extensive encephalomalacia of the left 
frontal lobe. 

Case VII . — Chronic osteomyelitis of skull secondary to frontal sinus infection. Per- 
sistent symptoms. 

(Mount Sinai Hospital No. 310760.) At the age of eleven years this boy had an 
acute infection of the right frontal sinus for which an external operation was done. 
Two and one-half years later (January, 1930) he entered Mount Sinai Hospital. A 



Fig. 5 . — (Case VII.) Productive osteitis involving entire frontal bone. 


painless swelling had appeared over the left frontal region which opened and discharged. 
The boy was of the Froelich type. He showed a scar in the right eyebrow of a frontal 
sinus operation. There was a diffuse fluctuant swelling over the right frontal region 
extending from the hair line to the bridge of the nose, and a small non-fluctuant fusi- 
form swelling over the left eyebrow. In the left frontal region a small crusted area 
covered a sinus which did not lead to bone. Operation exposed the bone to the right 
of mid-line and over the left frontal region through separate incisions. No disease of 
bone was seen and culture of the pus was sterile. The operative findings were sur- 
prising. The X-ray of the skull (Fig. 5) showed a diffuse thickening of the vertical 
plate of the frontal bone. The report of the X-ray read in part “this thickening seems 
to be limited entirely to this particular bone. Its appearance is not suggestive of an) 
familiar pathological condition. It does not have the appearance of lues, of tuberculosis, 
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of osteomyelitis, or of malignancy.” A week after the operation the patient was 
discharged. 

Nine months later he was readmitted (Mount Sinai Hospital No. 320665). A small 
sinus had appeared in the scar in the right eyebrow. There was fluctuation at the 
previous operative site to the right of the mid-line. He gave a history of swelling of 
the left eyelid which had disappeared with warm applications. The old incision was 
reopened, an excavation of the outer table of the skull was found. Soft bone was 
removed with a curette, dura was exposed and found normal. A staphylococcus was 
recovered from the pus. The patient was seen at follow-up clinic. Four months later 
there remained a draining sinus. An X-ray showed a further increase in thickness of 
the vertical plate and an increased thickness of the horizontal plate as well. A ques- 
tionable area of rarefaction is seen in the lesser wing of the sphenoid. 

The type of bone reaction seen in this case is most unusual. It is productive rather 
than destructive. It is limited to the frontal bone and involves the horizontal as well 
as the vertical plate. The process is still active and may lead to some intracranial 
complication. Radical surgery is out of the question as it would entail the removal of 
the entire frontal and sphenoid bones. 

There is a marked similarity between the cases in this group. With the 
exception of Case I there is a history of sinus infection followed by the 
appearance of a swelling of the forehead about an inch above the eyebrow. 
Six of the patients had an orbital abscess. In only one was there a positive 
blood culture. Cases I and IV had massive bone destruction, large pieces of 
the frontal bone coming away as sequestra. Three patients died, two are 
still suffering from their osteomyelitis, one having draining sinuses, and one 
still presents from time to time the characteristic painless swelling in the scalp. 
This latter patient shows by X-ray a very marked reaction of the entire 
frontal bones which differs from the moth-eaten appearance of the skull in 
the other cases. Successive rontgenograms show a steady progression of this 
reaction. The process has spread to involve the lesser wing of the sphenoid 
and in one view there appears to be an area of rarefaction in that bone. Two 
patients are well and healed. Complicating brain abscess was found three 
times in this group, two patients surviving this complication. 

Case VIII . — Chronic osteomyelitis of skull from post-abortive sepsis. Brain abscess 
drained fifteen years after onset of infection. Death two and one-half years later. 
Residual brain abscess, encephalomalacia of opposite hemisphere. 

(Mount Sinai Hospital No. 267345, and Montefiore Hospital No. 16656.) Fifteen 
years before coming under observation in June, 1925, this forty-five-year-old woman 
had a sepsis following an abortion. Three years later a retro-orbital abscess and an 
abscess over the occiput had been incised and had healed. Four years before the present 
observation an abscess over the vertex of the skull opened spontaneously. This closed 
and opened numerous times in the four-year period. For two weeks she had had pain 
in the region of the abscess and persistent vomiting. At operation by Doctor Elsberg 
t le sinus at the vertex was traced forward and to the right. A small epidural abscess 
and dura covered with granulations was found. Bone was removed until healthy dura 
was exposed. The operative wound healed. A year later the patient had a return of 
|ea ache and became mentally dull. She had weakness of the left arm. Doctor Elsberg 
ramed a right frontal lobe abscess. A hernia cerebri developed and the patient was 
e t with a hemiplegia. Six months later she was admitted to Montefiore Hospital 
because of the hemiplegia. She died at that institution of subarachnoid haemorrhage 
wo 'ears later. A post-morten examination showed subarachnoid haemorrhage with 
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encephalomalacia on the left side. In the tip of the right temporal lobe a very small 
chronic abscess remained. 

For a period of fifteen years the osteomyelitis of the skull, which was metastatic, 
ran a very benign course. All the foci healed except for one which made its appear- 
ance eleven years after the original infection. 

Case IX. — Chronic sepsis following trauma. Osteomyelitis of skull. Brain abscess. 
Death. 

(Montefiore Hospital No. 13501.) A boy of twenty years was admitted to Monte- 
fiore Hospital November 10, 1924. He had the appearance and general development 
of a child of thirteen years. A rontgenogram of his chest showed a persistent thymus. 
Four years prior to his admission his left leg had been amputated above the knee fol- 
lowing an injury to his knee. This was followed by an abscess on the outer side of 
the left hip which opened spontaneously and left a draining sinus. A similar sinus 
followed an abscess in the region of the left wrist. X-ray examination of the hip was 
interpreted as possibly tuberculosis, that of the wrist chronic osteomyelitis of the ulna 
with a sequestrum. Three months later a “cyst” was incised over the right frontal area. 
A month later an abscess was incised on the upper third' of the left arm. In November, 
I9 2 5, a year after his entrance into the hospital, he had a generalized convulsion. This 
was repeated three times in the next seven weeks. About this time a fluctuant mass 
was noted over the vertex of the skull, but X-ray failed to disclose any bone destruction. 
The patient now complained of headache. He vomited and the convulsions were re- 
peated. Examination of the fundi showed a papillcedema, and a weakness of the right 
face and hand were noted. January 23, 1926, the abscess over the vertex was incised. 
A perforation of the skull was found in which lay a small sequestrum. The dura was 
thickened and covered with granulations. Bone was removed over an area of three 
centimetres until normal dura was exposed. During the next ten days the weakness 
of the right arm and face increased. February 2 a left parietal lobe abscess was 
drained. The patient gradually grew weaker and died April 6. Post-mortem examina- 
tion was not allowed. The pus from the scalp abscess and brain abscess both grew a 
Staphylococcus albus. 

The skull infection in this instance was a metastasis in the course of a low-grade 
sepsis from a Staphylococcus albus. The early painless swelling of the scalp should 
have been recognized as an abscess and indicative of underlying bone disease. It was 
not until a year later that the second abscess appeared, and with it the signs of intra- 
cranial involvement. 

These above-mentioned two cases developed their osteomyelitis as metas- 
tatic foci. In one the lesion in the skull followed a post-abortive sepsis. 
Twelve years after the first sign of cranial involvement the osteomyelitis was 
still evident, and a brain abscess was drained. She lived for two years after 
this, dying of a terminal subarachnoid hfemorrhage on the opposite side. 
The other case had a chronic sepsis for five years before there was any skull 
involvement. The process here went on for a year before a brain abscess 
was manifest. 

Case X. — Primary osteomyelitis of the occipital bone. Discharging sinus for eight 
months. Sequestrectomy. Healing. 

(Mount Sinai Hospital No. 307379.) A man of fifty-four was taken ill four weeks 
prior to his admission. The onset was with chills and fever followed by a burning 
pain in the occipital region which radiated to the back of both ears, and then localized 
and persisted on the left side. He presented a swelling and painful oedema just back 
of the left mastoid over the occipital bone. His temperature was 100.4 °. The otologica! 
service called in consultation could find no evidence pointing to an otitic origin. The 
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fever rose by steps and on February 22, 1929, the fourth day after admission, a sub- 
periosteal abscess of the left occipital region was incised. No diseased bone was seen. 
The temperature dropped promptly. A week later an X-ray of the skull was reported 
negative and at the end of another week the patient was sent to the out-patient depart- 
ment for dressings. The sinus persisted and X-ray five months later showed evidence 
of bone destruction in the occipital region. 

Ten weeks later he was readmitted to the hospital. A fluctuant area mesial to the 
draining sinus was found. When this was incised, a sequestrum the size and shape of 
a three-leafed clover was removed. The exposed dura was clean. Eight days later 
the patient was returned to the out-patient department for dressings. The wound healed 
promptly and when seen two years later had remained healed. 

Except for the absence of extreme prostration, the onset of this illness was that of 
osteomyelitis elsewhere. The disease of the bone was close to the mid-line in the 
occipital region. The course was that of a well-localized focus. There was no tendency 
to spread and the condition cleared up promptly on the removal of a sequestrum which 
formed. This case may fairly be classified as a primary in the skull, in the sense 
that it did not originate in a contiguous sinus nor was it metastatic from a suppurative 
focus elsewhere. 

Case XI. — Osteomyelitis beginning in frontal bone and spreading back to the occip- 
ital bone. Conservative operative treatment. Recovery. 

(Mount Sinai Hospital No. 249069.) In November, 1924, an eighteen-year-old 
girl was admitted because of mu'tiple abscesses of the scalp. There was no known 
etiological factor determined when fifteen months 'previously she was treated for osteo- 
myelitis of the frontal bone in another hospital. Ten months later in the same institu- 
tion further bone removal in the frontal region was carried out and an epidural abscess 
drained. Draining sinuses persisted. New abscesses appeared and the patient developed 
headache for which she was admitted. She had a low-grade papilloedema but no fur- 
ther neurological signs. Several sinuses over the frontal region led to bone and several 
unopened abscesses were present back of the coronal suture line. Her haemoglobin was 
58 per cent. During a seven months’ stay in the hospital further abscesses appeared 
posteriorly over the occipital bone. As these appeared they were incised and necrotic 
bone was removed. Culture grew Staphylococcus aureus. At one time her haemoglobin 
reached as low as 32 per cent. She received two transfusions. Vaccine therapy was 
tried. In June, X-ray was reported as showing extensive destruction of frontal and 
occipital bones. Heliotherapy was begun in the hospital and continued after her dis- 
charge in the out-patient department, for she still had many draining sinuses over the 
frontal and occipital region. She finally dropped out of sight but reported four years 
later with all wounds healed. 

With no antecedent history of trauma, and in the absence of nasal sinus infection, it 
is possible that this patient may have had a primary bone infection. The records of this 
case are not explicit, but to my best recollection she had at one time as many as six or 
eight draining sinuses. The use of heliotherapy was, I believe, an important factor 
in the fortunate outcome. 

In these two instances of undetermined origin, Case X seems possibly a 
primary infection such as is seen in the long bones. There is a history of 
local pain, chills and fever, followed by the appearance of a local osteomyelitic 
process in the occipital bone. This remained localized, and, following the 
formation and removal of a sequestrum, healed promptly. The history of 
the other patient is not clear. It fails to give any antecedent illness or trauma, 
but also fails to state any facts which could be interpreted as an acute onset. 
Broca 3 describes six cases of primary osteomyelitis of the skull, primary in 
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the sense that they were not extensions from contiguous infections,' although 
several occurred in the course of infectious diseases. None of these cases 
originated in the frontal bone. 

Case XII. — X-ray treatment of epithelioma of scalp ten years previously. Trauma 
two years before admission. Osteomyelitis of skull, epi- and subdural abscesses. Sinus 
thrombosis. Death. 

(Mount Sinai Hospital No. 283156.) A forty-eight-year-old man was admitted 
September 3, 1927, and died the following day. Ten years previously his scalp had 
been treated by X-ray for an epithelioma. Eight years later he received a severe blow 
at this site which resulted in ulcer formation. Biopsies of the ulcer failed to show any 
malignancy. A local osteomyelitis developed and four weeks prior to admission bone 
was removed disclosing a large epidural abscess. His temperature remained elevated 
and at times he was irrational. Blood cultures were repeatedly negative. His spinal 
fluid showed 125 cells and no organisms. A week prior to his admission there were 
no abnormal neurological findings. His temperature on admission was 103°. He was 
stuporous. There was a circular area of bare bone eight centimetres in diameter just 
posterior to the coronal suture, and in its centre a four-centimetre defect with dura 
exposed. There was an anaemia, and the deep reflexes were diminished. X-ray of the 
skull showed, in addition to the defect, the moth-eaten appearance of an osteomyelitis of 
the surrounding bone. At operation an extensive osteomyelitis was found and epidural 
granulations extending forward toward the left side. A subdural extracortical abscess 
containing about forty cubic centimetres of pus was drained. The patient died six 
hours after the operation in pulmonary oedema. The pus from the abscess was Staphylo- 
coccus aureus. A post-mortem examination showed a left epidural abscess, and left 
subdural extracortical abscess, thrombophlebitis of the cerebral veins and sinuses, a 
small brain abscess in the right temporo-parietal region, a right otitis media and a 
bilateral bronchopneumonia. 

This case may be classified in the traumatic group. It is impossible to state what 
influence, if any, the epithelioma and the X-ray treatments had in addition to the trauma. 
The subdural abscess was large but well localized, as shown at post-mortem examination. 

Case XIII . — Laceration of scalp. Osteomyelitis of skull. Epidural abscess. Sepsis. 
Death. 

(Mount Sinai Hospital No. 329558.) A twenty-eight-year-old man was admitted 
August 28, 1931. He stated that four weeks prior to admission he had fallen and sus- 
tained a laceration over the left frontal region. The wound seemed to heal kindly after 
suturing. Two weeks later, however, there was some pain at the site of the injury and 
the wound opened in part spontaneously and discharged pus. About this time there 
developed chills, fever and a throbbing headache. On admission the patient did not look 
sick in spite of a temperature of 104°. There was a swelling three centimetres above 
the left eyebrow and some oedema of that eyelid. From the centre of a six-centimetre 
scar at the summit of the swelling, pus was escaping through a small opening. The gen- 
eral physical examination was negative. On the day of admission the scar was opened 
widely to afford drainage. Bone denuded of periosteum was exposed but it appeared 
normal. There was an immediate drop in temperature following operation, but forty-eight 
hours later following a chill it rose to 105°. A blood culture was taken at this time. Two 
days later the patient was re-operated upon. It was thought that possibly an abscess deep 
to the temporal muscle had been overlooked. On extending the previous incision down- 
ward, a drop of pus was seen escaping from the bone just above the orbital ridge in its 
outer third. When an opening was made in the bone an epidural abscess was -uncoverec , 
overlying dura which was thickened and grey in appearance. Pus was seen in the bone. 
After the removal of bone over an area about six centimetres in diameter, normal bone 
was encountered toward the vertex, but though the removal was extended down to include 
part of the external angular process and greater wing of the sphenoid, the limit of disease 
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was not reached. The patient’s temperature remained between 105° and 106 0 and he 
died two days later. The blood culture and the pus from the operative site contained a 
Staphylococcus albus. The post-mortem examination showed extensive osteomyelitis of 
the temporal, frontal, and sphenoid bones, a retrobulbar cellulitis, purulent exudate in 
the frontal and sphenoid sinuses, and a meningeal exudate localized over the frontal and 
temporal lobes at the site of the epidural collection of pus. 

The widespread bone infection in this case was not secondary to a fracture. One 
must assume an infection of the diploic veins through a communicating branch, probably 
in the region of the supra-orbital notch, the source of the trouble being an infected hema- 
toma at the site of the injury. 

The grouping of the cases, as has been done in this paper, is purely an 
artificial one. The disease exhibits much the same characteristics in all the 
groups. McKenzie uses the term “spreading osteomyelitis of the skull” in 
writing of the cases following sinus infection, but it is just as applicable 
to any type. Fleming states that in children periosteal partitions may limit 
the process to one bone. In the infant, Case III, the disease was limited and 
though she lived only six months there was ample time for involvement of 
the contiguous bones. A characteristic of the spread of the disease is that 
the extension may show itself by an abscess often several inches distant from 
the last known focus. Thus if the first abscess makes its appearance over 
one frontal eminence, the second may appear over a corresponding point on 
the opposite side. These secondary abscesses often contain a small flake-like 
sequestrum, or show a small erosion of one or both tables of the skull with- 
out sequestra. Frequently the intervening bone to all appearances is normal, 
and subsequent events prove this to be so. This peculiarity is one argument 
in favor of the spread by means of thrombosis of the veins, at least in some 
instances. When there is mass destruction with the formation of sequestra, 
several centimetres in diameter, involvement of the entire diploe is probable. 

When a scalp abscess is incised a little roughness of the outer table may 
be all that is found, or there may be a sequestrum, a flake of that table. At 
other times, especially when a perforation through both tables is present, 
the destruction of the inner table can be more widespread than the outer. 
It is in such instances that granulations cover the dura, or pus is found be- 
tween the bone and dura. The pus here bears the same relation to the inner 
table that the abscess under the scalp bears to the outer, that is, a small col- 
lection of pus well localized to the operative site. This is not always the 
case, especially when there is extensive bone disease. A large epidural ab- 
scess may be encountered or a sinus track marked by granulations may lead 
from the site of perforation of the skull to a true epidural abscess several 
inches away. In some instances a perforation through the dura will disclose 
a subdural abscess. A brain abscess is more likely to occur than a large ex- 
tracortical abscess. As McKenzie points out, the inflammatory reaction in 
the dura causes an agglutination of the dura and the subdural membranes. 
Brain abscess occurred as a complication in six of the thirteen cases in this 
seiies. Only Cases III and XII did not have an epidural collection of pus 
directly overlying the brain abscess. This suggests strongly that the brain 
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abscess in the other four cases resulted from direct extension In Case III 
the brain abscess finally appeared at the site of the skull perforation although 
there was no epidural collection. In Case XII there was a large subdural 
collection of pus on one side and at post-mortem a small brain abscess in 
the opposite hemisphere. 

Bacteriology . — There are available data on the bacteriology in ten cases. 
In seven Staphylococcus aureus was grown from the pus, in two the Staphy- 
lococcus albits. A streptococcus was the organism in one case; it was re- 
covered both from the site of the bone disease and from the brain abscess. 

The symptomatology of osteomyelitis of the skull is largely that of its 
complications. The primary cases present malaise, or even prostration, local 
pain and fever. The onset of the secondary cases is often overshadowed by 
the picture of the nasal sinus involvement. After that condition is cared 
for, and in the absence of other complications, high fever is not the rule 
even with relatively widespread extension. The abscess of the scalp marking 
the site of an extension makes its appearance insidiously. It lacks heat and 
may not be particularly tender. Prior to its appearance the patient often 
complains of generalized headache. This same picture was found in the 
metastatic abscesses that appeared during a chronic sepsis. For the very 
reason that extensions of the disease take place without general manifestations 
and without subjective symptoms, they must be watched for constantly. The 
same holds true for the intracranial complications. For a time headache and 
lassitude may be the only signs of a brain abscess. Careful and repeated 
neurological examinations and eye-ground studies must be made on such 
patients. 

The usual X-ray picture is that of a moth-eaten bone. Areas of rarefac- 
tion may be separated by several centimetres of normal-looking bone. With 
extensive disease these areas are close together. Sequestra are difficult to 
visualize, but may at times be seen. A productive process is usually not ob- 
served, but in Case VII there was noted an increased density of the frontal 
bone involving the horizontal as well as vertical plates and extending into 
the lesser wing of the sphenoid. This osteosclerosis is comparable to that 
seen in chronic osteomyelitis of the long bones. 

The course of the disease, in the absence of brain complications, is usually 
long drawn out, and in that respect does not differ from osteomyelitis else- 
where. But because of the proximity to the brain and the dangers of intra- 
cranial complications, osteomyelitis of the skull has its own peculiar problems. 
Case VIII first showed evidence of skull involvement by an abscess of the 
scalp three years after her post-abortive sepsis. It was another twelve years 
before the symptoms of brain abscess were manifest. Thrombosis of the 
sagittal sinus was met with in Case XII, a traumatic case. Fischer (quoted 
by Shilling) reports sinus thrombosis as a complication thirty times in trau- 
matic osteomyelitis. Blair and Brown 2 give one instance in forty-six collected 
cases. With the involvement of the veins in the diploe it is surprising that 
this complication is not seen more frequently. 
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Treatment . — When the source of the osteomyelitis lies in the nasal sinuses 
these must be cared for adequately by a rhinologist. This procedure was 
carried out in the seven cases of nasal infection in this series. From the 
standpoint of treatment of the osteomyelitis of the skull, the question arises, 
as stated by Blair and Brown, 2 whether to follow the plan advocated by Mc- 
Kenzie 9 or to adopt a more conservative method. McKenzie advises, in those 
cases arising from a nasal sinus infection, a wide removal of the frontal 
bone in an effort to go beyond the disease and prevent its spread. Blair and 
Brown make a plea for very conservative treatment. They collected thirty- 
seven cases with twenty-five deaths under radical measures, and nine cases 
with three deaths treated conservatively. The latter therapy consists in open- 
ing scalp abscesses as they arise and in the removal of sequestra as they may 
be found in these abscesses. Additional bone is removed when an approach is 
made to an underlying abscess. There seems to be some difference in the 
behavior and tendency to spread of primary osteomyelitis, and that associated 
with nasal sinus disease. The spread of the former is often limited. That 
infection from sinus disease may be just as limited is apparent in Cases III 
and V. The ultimate destruction of bone in these patients was limited to 
an area not larger than a ten-cent piece. Both of these patients developed 
frontal lobe abscesses beneath the site of the osteomyelitic process. The most 
widespread involvement occurred in Case XI, in which the etiology is not 
clear. There is no difference in spread directly traceable to the type of in- 
fecting organism. It may be that the answer is to be found in the virulence 
of the organism in question. Certainly in the two metastatic cases cited, 
the behavior of the infection was that of an attenuated organism. McKenzie 
makes a distinction between osteomyelitis which develops following a sinus 
operation, and that which is concomitant with the sinus infection. One would 
be inclined to believe this classification artificial (especially since the sec- 
ondary type usually follows operation on the acute and not the chronically 
infected sinuses) were it not for the fact that McKenzie reported twenty 
cases of the post-operative type all ending fatally, while seven recoveries took 
place in the spontaneous group of twenty-one cases. Munro 10 recently made 
a careful analysis of 231 cases. His figures show a higher percentage of 
deaths occurred under conservative treatment, while in the recovered cases 
the percentages were more nearly equal, being slightly in favor of the con- 
servative treatment. 

In so far as the radical treatment means the removal of obviously diseased 
bone, it is rational. But the removal of bone en bloc in an effort to go beyond 
the disease and prevent its spread does not seem warranted. Since the spread 
of the process is by diploic channels, by the time the first localization shows 
itself in the typical swelling of the scalp, the infection may well have reached 
a place three or four or more inches distant to show itself by a similar swell- 
nog days later. This does not mean that the intervening bone is destroyed. 
Neither does the onset of an osteomyelitic process mean that of necessity 
there will be any spread. Case V is a good illustration of this. I, therefore, 
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take a middle course, if it can be called this, removing such bone as is grossly 
and obviously diseased. On the one hand one cannot be sure of preventing 
a spread by more radical removal en bloc, nor can one prognosticate which case 
will need it; on the other hand to leave bone oozing pus from its edges to 
await sequestration is inviting intracranial complications. 

There were seven deaths in this series of thirteen cases. One death oc- 
curred two years after all symptoms referable to the osteomyelitis had sub- 
sided, and is included only for the sake of completeness. One patient died 
within twenty-four hours after coming under observation with a subdural 
abscess, a brain abscess and a sinus thrombosis. Three others died of brain 
abscesses. One patient died with an acute spreading osteomyelitis and a 
meningitis. The seventh death was not fully explained ; it may have been 
due to toxaemia or an unproven basilar meningitis. Of the living patients 
two had brain abscesses. One of these still has an unhealed sinus leading 
to the skull. Three are perfectly well. The boy with the sclerosing type of 
osteomyelitis is an unfinished case. 

Whether one studies a small series, as in this paper, or reviews a large 
number of cases, the seriousness of the disease is manifest. It threatens both 
from the standpoint of the bone involvement and from the extreme probability 
of intracranial complications. The insidiousness of its spread and of the 
onset of its complications make most careful observation imperative. One 
should be prepared for prompt action in a case that has gone along satis- 
factorily for months or years. 
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THE USE OF CONTINUOUS INTRAVENOUS INFUSIONS IN 
ACUTE ABDOMINAL CRISES* 

By Isidor S. Ravdin, M.D., and Charles G. Johnston, M.D. 

of Philadelphia, Pa. 

FHOM THE DEPARTMENT OF SURGERY (DIVISION E) OF THE HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

A review of the literature of some years ago on various types of acute 
abdominal crises will show that the clinician had focused his attention pri- 
marily on the method of operation, once the diagnosis of a surgical condition 
had been established. Within the past few years more attention has been 
directed at two other equally important measures, the pre-operative and the 
post-operative care, the adequate conduct of which bear a close relationship 
to the mortality of the lesion under consideration. 

That water is a necessary component of all living cells is accepted by 
all biologists. In man it accounts normally for 70 per cent, of the body 
weight. The maintenance of good health demands that the cells be bathed 
in a fluid medium which normally remains remarkably constant in its organic 
and inorganic constituents. Any variation in the normal chemical constitu- 
tion of the fluids bathing the cells vitally affects cell activity. Furthermore, 
cell activity is affected when the total water content is varied greatly in either 
direction from the normal. 

As a result of an appreciation of these facts the clinician has focused his 
attention more and more on the fluid and salt requirements of the surgical 
patient. In few conditions is an appreciation of this subject more necessary 
than in the acute abdominal crises of an obstructive or suppurative character. 

The disordered intestinal peristalsis prohibits the administration of fluids 
by mouth. Not only is ingested fluid vomited but in addition to this the 
fluids secreted into the gastro-intestinal tract may also be lost in large 
amounts. Thus, the many methods suggested for administering fluids 
through tubes placed in the stomach, gall-bladder or common duct are of no 
use in peritonitis, dynamic or adynamic ileus. 

lhe withholding of an adequate fluid intake by mouth for a short period 
is not in itself dangerous. Simple restriction of fluid intake is usually par- 
tially compensated for by a restricted loss. Such a state of mild dehydration 
can, if no contra-indications exist, be corrected by the simple ingestion of 
water, lhe severely ill, dehydrated patient, however, presents another 
problem. 

J he loss of fluid from intestinal fistula; or by vomiting is associated not 
only with water loss but also with a loss of various salts. The restriction of 
food intake during the period of acute illness when oral feeding is impossible, 
01 contra-indicated, resul ts in a further drain on the tissue stores of the 
lvead before the Philadelphia Academy of Surgery, October 3, 1932. 
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body. It, therefore, becomes a problem of major importance for the success- 
ful outcome of the case to consider not only the simple water balance, but 
also the metabolic and the chemical balance of the patient. Indeed, it is 
impossible in patients of the type under discussion to separate these three 
factors. In the majority of instances of vomiting-, the major ions lost are 
sodium, chloride and bicarbonate. The persistent loss of these ions ends 
in a disturbance of the acid-base balance so that the environment of the cells 
is no longer a normal one. Whether the final condition is one of alkalosis or 
acidosis depends on the degree to which acid or base ions are lost. The 
restricted intake of carbohydrate at a time when body tissues are being 
rapidly broken down may result in an associated ketosis. 

The storage of tissues in the body necessitates fluid. The breakdown of 
tissues results in a liberation of water and the loss of water from tissues 
undoubtedly results in tissue breakdown. The dehydration so frequently ob- 
served in these cases causes an increased viscosity of the blood, added work 
on the heart with a tendency to a reduction of the blood-pressure ; a decrease 
in the oxygenation of tissues ; a disturbance of the heat-regulating mecha- 
nism which in turn aggravates the dehydration by increasing the loss of water 
by evaporation and sweating. Associated with these disturbances is a restric- 
tion of kidney output and a piling up of certain metabolites in the blood 
which in themselves detrimentally affect cell activity. 

Under normal conditions the saliva, gastric juice, bile, pancreatic secretion 
and succus entericus account for as much as 7,000 to 8,000 cubic centimetres 
of fluid entering the gastro-intestinal tract per day. When it is considered 
that these fluids contain salts and that in part the salts and nearly all of the 
fluids are reabsorbed together with those ingested before the faeces are 
expelled, it is easy to realize what a highly important part the intestine plays 
exclusive of the part it takes in the absorption of foods. 

When, therefore, it is impossible to take fluids by mouth and when added 
to this there occurs an actual loss of fluid and salt by vomiting, the successful 
outcome of an operation may depend upon a partial restoration of the fluid 
and salt balance previous to operation and* its maintenance thereafter. In 
the simple surgical case the loss of fluid may be considerable but in an illness 
of short duration the water stores in the skin, subcutaneous tissue and muscle 
may not be exhausted. It is in the bad-risk case, whose easily available water 
stores have been depleted, that an adequate consideration- of the biological 
requirements of the individual is essential. 

In a discussion of fluid balance, where the disease is of short duration, 
it has been a practice to measure the intake of fluid, by any route, and to 
compare this with the loss through the urine and any other directly and 
easily measured route, as for example the vomitus. This comparison, how- 
ever, is not accurate since it fails to take into account the insensible loss of 
fluid and that lost by sweating. In the very sick patient and especially in the 
suppurative abdominal cases, in which vomiting or regurgitation is a promi- 
nent and persistent feature, one must also take into consideration the inseu 
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sible loss of water and solids as well as that lost through other channels. 
These patients who only too frequently have dilated peripheral capillaries, 
whose skin is more often than not leaking considerably, may, as Wiley and 
Newburgh 1 have pointed out, lose more fluid through the skin and lungs than 
through the kidneys. Recently, Coller and Maddock~ have reemphasized this 
factor in a study of surgical patients. To depend solely on the sensible loss 
of fluid may result in a fluid intake far too small for the basic requirements 
of the patient. The insensible loss of water through the skin and lungs may, 
as Wiley and Newburgh 1 have shown, vary from 1,000 to over 3,000 cubic 
centimetres per day and this does not include that which is lost by sweating. 

Fortunately, we have at our disposal simple methods for determining the 
salt and fluid requirements of the patient. The determination of base is 
unnecessary, while that of chloride and urea nitrogen and occasionally of 
bicarbonate is important. These substances, plus a careful study of the 
urine for ketone bodies, will in nearly every instance give the chemical data 
which the surgeon requires for treatment. 

The existence of dehydration can often be determined by the texture 
of the skin and mucous membranes. Daily haemoglobin estimations are also 
of considerable value and if to these is added the determination of the plasma 
protein we have as a rule all the information necessary. Recently, Dolch 
and Poechmuller 3 have described a simple method for determining the water 
content of blood and serum and it may if it continues to prove satisfactory 
be added to the above studies. If simple intake and output studies are de- 
pended upon, an adequate amount should be added to the intake to compen- 
sate for the insensible loss and the loss through sweating. 

In patients with acute abdominal crises only three routes for the adminis- 
tration of fluid are available — the rectal or colonic, in which we include the 
administration of fluid through a cecostomy, the subcutaneous, and the intra- 
venous. The method adopted must consider the fluid, the salt and the meta- 
bolic requirements of the patient. 

It is rarely possible in acute abdominal crises to administer sufficient 
fluid by proctoclysis over a prolonged period to maintain basic requirements. 
Furthermore, the introduction of large amounts of fluid may not only be 
poorly tolerated but may set up peristalsis which other treatment is attempt- 
ing to overcome. Where the indications exist for the rapid introduction of 
fluid as in a short pre-operative period the time limitations preclude its use. 
And lastly, where it is also advantageous to give glucose along with water 
and sodium chloride the total amount of glucose which can be absorbed from 
the colon in any concentration is too small, as Fbeling 4 and others have 
shown, to be of any material value. 

d be method of subcutaneous injection has many advocates. The fluid 
may be given intermittently or continuously. Large amounts of normal 
saline can be introduced by either method. The use of glucose even in low 
concentrations, by this method, is not without danger to the tissues. The 
method c\en when used as advocated by Bartlett is not painless. Febrile 
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reactions of moderate or severe grade frequently follow its prolonged use 
as the tissues react to the continued injury. In the presence of a failing 
circulation fluid is not absorbed in appreciable amounts. 

About eleven years ago, Dr. George P. Muller and one of us began the 
sporadic use of continuous intravenous infusions in certain of our bad-risk 
abdominal cases. We were favorably impressed with its possibilities but our 
set-up was not very good, and, what was more important, we were dis- 
couraged by thQ high percentage of post-infusion reactions. Nevertheless, 
we continued to use the method from time to time. 

In the meantime, other surgeons had written on the usefulness of the 
method. Matas, 5 Penfield and Teplitzky, 6 Hendon, 7 Horsley 8 and others 
have published data which supported the contention that in certain instances 
the method is superior to any other. In 1929, we began to reinvestigate the 
subject and adopted a method which is a modification of that used in the 
Presbyterian Hospital in New York. Intravenous reactions still discouraged 
us and it was not until Rademaker, 0 following the investigations of Florence 
Seibert, 10 conducted a series of studies and revised our technic for preparing 
the solutions that the method has shown its true worth. 

The assurance that the fluid enters the blood-stream at a predetermined 
rate, which will not tax an embarrassed circulation, increasing evidence that 
the absorption of material amounts of glucose by the rectum and colon is not 
possible, and the ease with which posture can be changed if the proper 
technic is utilized, have all contributed to make this method increasingly 
popular. 

In the vomiting associated with peritonitis and adynamic ileus the blood 
composition is practically the same as that seen in high intestinal obstruction. 
These patients frequently have an actual alkalosis from the prolonged loss 
of chloride in excess of base. The frequent diagnosis of acidosis in these 
cases merely because of the presence of acetone and diacetic acid in the urine 
is incorrect. The intravenous administration of sodium bicarbonate to such 
cases is reprehensible. It is just as possible to have alkalosis with ketosis as 
acidosis with ketosis and it should be remembered that the number of cases 
of true acidosis which the surgeon sees is indeed few. 

We believe that when fluids are given intravenously the constant slow 
drip is more satisfactory than the rapid introduction of large amounts which 
result in the activity of certain types of cells which ordinarily are not called 
upon to play a part in the process of adjusting to ingested fluid. Swale 
Vincent 11 has demonstrated that the transitory fall in blood-pressure which 
may accompany intravenous injections of saline is more rapid the greater the 
rapidity of the injection. When the infusion is given slowly the circulation is 
not further suddenly taxed by a large amount of fluid rapidly injected. 

There are as yet certain theoretical disadvantages of the method even 
when carried out by the best technic. We as yet know very little of the 
changes which occur in the individual tissues secondary to the changes in- 
duced in the blood. These would appear to vary with differences in renal 
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or hepatic function, the presence or absence of fever, the recent history of 
the organism with respect to water and salt balance, the influence of drugs 
and perhaps other undetermined factors. Data concerning these changes 
are still scanty and generalizations are premature. Nevertheless, clinical 
experience has shown that in certain pathological conditions its value has 
been established. Each extension of this field of therapy should, however, 
be considered as an experiment and should be conducted with due caution. 

The important thing to remember in dehydration in the cases associated 
with continued vomiting, whether there exist alkalosis or acidosis, with or 
without ketosis, is that it is much more important first to correct the dehydra- 
tion as Gamble and his coworkers 12 have shown than it is to attempt to 
correct blood reaction. The keystone of the situation is a properly function- 
ing kidney.' Given this, normal sodium chloride will correct the dehydra- 
tion and at the same time correct blood reaction. Ketosis in the acute 
abdominal crises usually can be corrected by the simultaneous administration 
of glucose. In alkalosis, base will be eliminated and chloride retained and 
in acidosis base will be retained and chloride eliminated following the 
administration of sodium chloride. The use of sodium bicarbonate is only 
rarely indicated. Unless the depletion of bicarbonate is extreme, a condition 
which as a rule is rare in surgical practice, sodium chloride will provide the 
base or acid ions necessary. Gamble, 12 whose studies have done much to 
enlighten this subject, has used sodium bicai'bonate in certain cases of 
nephritis in children but even here its use was of little value. 

If there exists an impairment of renal function the introduction of hyper- 
tonic glucose solution should precede the infusion of sodium chloride, so as 
to stimulate renal activity. 

With this method, the control of dehydration, as met in cases of the type 
under discussion, is relatively simple as far as the solutions to be used are 
concerned. There may be advantages in the use of Ringer’s solution as 
practiced by Horsley, 8 but we have found that sodium chloride is quite satis- 
factory. The glucose as a rule is used in a 5 per cent, concentration in the 
saline. If additional glucose is desired the concentration can be increased. 

The amount of fluid administered varies with the individual case but in 
the majority of instances it has, in our cases, approximated from 3,000 to 
3 ’ 5 °o cubic centimetres in twenty-four hours. W e have, however, in patients 
who were vomiting very large amounts and whose loss through the skin was 
considerable, had to give as much as 7,000 cubic centimetres in a twenty-four- 
hour period. With a 3,000-cubic-centimetre intake, 150 grams of glucose are 
given the individual in a day. This, of course, provides a very low caloric 
■value to a patient whose metabolic rate is speeded up by infection, but it 
spares the tissues to a really amazing degree. 

In only the rarest of instances is a cannula placed in a vein. Generally a 
•i o. -2 Luer needle which is perfectly clean is used. The flask containing 
t ie solution is placed on a high stand. Into the flask is placed a piece of 
rmber tubing which is fastened to a bent glass tube. This is connected 
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to a piece of tubing which in turn is connected to a glass tube which passes 
through a rubber stopper fitting into the barrel of a twenty-cubic-centimetre 
Luer syringe. The tip of the syringe has rubber tubing attached to it, into the 
other end of which is fitted a Luer adapter. The syphonage is started by 
suction and the rate regulated by a Hoffman clamp. A Luer syringe is used 
to make sure that the needle is in the vein and then the adapter is connected 
to the needle and the system functions. Small adhesive straps fix the needle 
and a portion of the tubing to the forearm or leg, depending on the vein that 
is used. The extremity is then enclosed in a pillow for immobilization. The 
solutions we have used are not heated above room temperature. It is true 
that the temperature of the solution is slightly elevated as it slowly flows 
through the rubber tubing fixed to the arm and enclosed in the pillow. This 
is accomplished by the patient’s own heat. The actual heat expended in 
heating the solution once it enters the vessel is when calculated per hour of 
time infinitesimal when compared to the heat lost by surface irradiation 
during the same time period. Furthermore, since many of these patients 
have a marked elevation of the temperature the introduced fluid assists in a 
minor degree in reducing the body temperature. 

The system will frequently function for twenty-four hours or more 
without changing the needle. " Thrombosis of the vein occasionally occurs. 
We have never had infection of the soft parts result after the use of the 
method, although we have continued the method for as long as twenty-one 
days using at alternate periods the veins in either anticubital fossa. The 
position of the patient can be changed at will. The method causes no pain 
unless the needle slips out of the vein. We are convinced that it offers 
advantages which cannot be obtained by any other means. With this method 
the inorganic constituents of the blood, especially chlorides and base, can be 
maintained at normal or nearly normal levels over a long period. The occa- 
sional use of hypertonic glucose solution to stimulate kidney activity will 
tend to reduce the increase in urea nitrogen which is so frequently elevated 
in these patients. If the kidneys have been previously damaged one must 
be cautious in the use of large amounts of saline since salt retention may 
result. In such cases glucose in distilled water should be used as the major 
fluid and the saline given in amounts which can be readily handled. 

The plan which has been outlined cannot be used as a routine procedure. 
Each patient must be studied during the progress of the disease and the 
fluid, salt and caloric requirements must be adjusted to meet the exigencies 
of the case. 

Case Reports — Case I. — Diagnosis . — Acute intestinal obstruction, A. S., female, 
aged thirty-nine years. Sixty-six hours before admission she was seized with sudden 
severe pain in the right lower abdomen. The site of this pain was an incisional scar the 
result of a laparotomy performed nine years previously at which time she had a salpmgo- 
oophorectomv, appendectomy and cholecystectomy. Soon after the onset of the pam 
she began to vomit and this continued until the time of admission, at which time the 
vomiting was fecal in type. The patient was semi-comatose, her skin was dry and 
the tongue was parched and coated. 
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Systolic blood-pressure, ioo mm. of mercury ; diastolic, 88 mm. ; pulse, 140 ; tempera- 
ture, 99 0 F. ; respiration, 38 ; haemoglobin, 118 per cent. ; white blood-cells, 6,700. Abdomen 
markedly distended. Peristalsis loud and tinkling. 

A Jut te tube was passed into the stomach and 1,120 cubic centimetres of dark 
brown, fecal-smelling material were removed. A continuous intravenous drip was estab- 
lished and the patient was given 1,000 cubic centimetres of 5 per cent, glucose in normal 
saline. She was taken to the operating room with the Jutte tube in place and the 
intravenous drip continuing to flow. She was so drowsy that she would not respond to 
questions. We decided that spinal anaesthesia would permit of a more rapid operation 
with less trauma. She was given fifty milligrams of ephedrine sulphate about twenty 
minutes before introducing the anaesthetic and fifty milligrams more just previous to 
the introduction intrathecally of 150 milligrams of neocaine. Within twenty minutes 
it was impossible to record either the systolic or diastolic pressure. Adrenalin injected 
subcutaneously did not prevent the fall and she was thereupon given 3x0 cubic centi- 
metres of 10 per cent, glucose and three minimums of adrenalin intravenously when the 
blood-pressure slowly began to return. 

Exploration of the abdominal cavity disclosed a dark reddish-blue loop of ileum 
which was caught under a broad adhesion extending from the abdominal wall to the 
uterus. The adhesion was resected and the loop freed, whereupon the color of the 
intestine improved rapidly. 

An enterostomy was performed just proximal to the site of the obstruction and 
300 cubic centimetres of fluid were immediately drained into a receptacle. The 
intravenous drip was continued during the operation and at the time of closure of the 
wound the systolic pressure was 160 and the diastolic pressure ninety millimetres of 
mercury. Her pulse was 120 at this time. 

During the first eleven hours she received 3,500 cubic centimetres of 5 per cent, 
glucose in normal saline. It was only then that the plasma chlorides were estimated. 
These were found to be 5.28 grams per liter. The loss of fluid from the Jutte tube, 
enterostomy and through the kidneys amounted to 3,350 cubic centimetres. At this time 
the patient was conscious and could answer questions rationally. 

In the succeeding twenty-four hours she received 4,450 cubic centimetres of 5 per 
cent, glucose in normal saline by intravenous drip and had an output of 2,065 cubic 
centimetres exclusive of the insensible loss and the loss through sweating. 

She began to perspire freely so that in the following twenty-four hours she was 
given a total of 5,690 cubic centimetres, 3,800 cubic centimetres being 5 per cent, 
glucose in normal saline and 1,890 cubic centimetres normal saline without glucose. Her 
visible output during this period was 3,335 cubic centimetres. The haemoglobin under 
this therapy dropped to 75 per cent, and the plasma chlorides rose to 6.15 grams per 
liter. Her condition improved rapidly. 

On the third post-operative day the urine output increased to 1,920 cubic centimetres 
and the Jutte tube drainage was only 100 cubic centimetres. She drained 850 cubic 
centimetres from the enterostomy tube. Forty-five hundred cubic centimetres of 5 per 
cent, glucose in normal saline were given during this period by the continuous intravenous 
drip. On the fourth day she had a normal stool and fluids were begun by mouth, the 
intravenous drip being discontinued. She subsequently made an uneventful recover}'. 

Case II. Diagnosis . — Acute appendicitis with peritonitis. A. G., male, aged 
fifteen \ears. Seventy hours previous to admission he complained of pain around the 
umbilicus for which he was given a cathartic. His pain subsided during the day but 
then became more acute and he began to vomit. He continued to vomit and became 
e\ erisli, but was given another cathartic. His symptoms increased and on the third dav 
after onset lie was admitted to the University Hospital. 

T lie facies were anxious. The skin and mucous membranes were extremely dry. 
\cspiration was rapid and shallow and there were no abdominal respiratory move- 
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ments. The abdomen was distended, rigid and tender throughout. Peristalsis was 
barely perceptible. 

Temperature, 105° F. ; pulse, 134; respiration, 34. White blood-cells, 14,000; 
haemoglobin, 97 per cent. Plasma chlorides were 4.86 grams per liter; 

Operation was under nitrous oxide and oxygen anaesthesia reinforced with ether. 
Through a McBurney incision a perforated, gangrenous appendix and 800' cubic centi- 
metres of pus were removed from the abdominal cavity. Drainage was • established and 
the wound closed. A pure culture of B. coli was obtained. He was given 750 cubic 
centimetres of normal saline to which forty grams of glucose were added during the 
progress of the operation. 

In the twenty-four hours following operation he was given 1,350 cubic centimetres 
of normal saline and seventy grams of glucose by intravenous drip. On this day he 
showed ketone bodies in the urine. During this period we were troubled with frequent 
post-infusion chills so that an additional 600 cubic centimetres of normal saline were 
given by hypodermoclysis. The plasma chlorides rose to 5.50 grams per liter. The 
sensible output was 1,000 cubic centimetres. On the following day he was given 1,500 
cubic centimetres of normal saline and 5 per cent, glucose. The intravenous. drip was 
continued for twenty-four more hours at which time he was markedly improved. 

On the seventh post-operative day he began to vomit and on the tenth post-operative 
day a jej unostomy was performed for obstruction. The plasma chlorides dropped to 
4.74 grams per liter. He was given 1,500 cubic centimetres of normal saline and 
1,500 cubic centimetres of 5 per cent, glucose in normal saline intravenously. To this was 
added 2,000 cubic centimetres by mouth which could be syphoned through the Jutte tube. 
The total sensible output was 4,800 cubic centimetres. 

On the second day after the jej unostomy he was given 3,300 cubic centimetres of 
5 per cent, glucose in normal saline, 750 cubic centimetres of normal saline by proctocly- 
sis and 750 cubic centimetres of water by mouth. The total sensible output was 3,300 
cubic centimetres. The plasma chlorides rose to 6.30 grams per liter on the third post- 
operative day. 

On the nineteenth day after the appendectomy he developed a second obstruction with 
persistent vomiting, necessitating an ileostomy. At this time the intravenous drip W'as 
reestablished. He was given 3,000 cubic centimetres of 5 per cent, glucose in normal 
saline during the first twenty-four hours. The plasma chlorides were 5-6° grams per 
liter on the day after the second enterostomy. He was given 2,500 cubic centimetres of 

5 per cent, glucose in normal saline on both the second and third days after operation. 
The plasma chlorides at this time were 6.08 grams per liter. During this period he, 
on three occasions, had ketone bodies in the urine for which additional glucose was 
intermittently administered. His condition rapidly improved and he was discharged 
fifty days after the initial operation. 
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TROPACOCAINE HYDROCHLORIDE IN SPINAL ANAESTHESIA 

OBSERVATIONS BASED ON ONE THOUSAND OPERATIONS 

By Joseph A. Lazarus, M.D., Chas. J. Pick, M.D., and 
Arthur A. Rosenthal, M.D. 
of New York, N. Y. 

This contribution is based on the use of tropacocaine hydrochloride in 
1,000 cases of spinal anaesthesia. It is submitted with the view of placing 
on record our experiences with this product, to point out its advantages in 
urological and general surgery and to present a technic which in our hands has 
given most satisfactory results. 

A satisfactory preparation for the induction of spinal anaesthesia must 
have a low toxicity, be soluble in small quantities of water or spinal fluid, and 
not decompose when sterilized. Tropacocaine hydrochloride was found by us 
to fulfill all of these requirements. 

The committee on therapeutics of the British Medical Association has 
recently conducted experimental investigations of the various drugs used 
for spinal anaesthesia, and found tropacocaine hydrochloride to be satisfactory 
and safe. 

The term “spinal anaesthesia” is really a misnomer, since no actual anaes- 
thesia of the spinal cord takes place. What does occur is an extensive regional 
nerve block. Although we may use the words interchangeably in this paper, 
the process is one of spinal analgesia. 

History . — Tropacocaine (benzoyl pseudotropeine) was first isolated by 
Giesel in 1891 from Javanese coca leaves. Liebermann was later able to 
successfully synthesize tropacocaine, while Willstatter produced it from 
tropine. 

The physiological effects of tropacocaine hydrochloride were studied by 
A. P. Chadbourne, 1 in 1892, who found it to resemble cocaine in its physi- 
ological properties. Experimentation by Chadbourne showed it to be a 
powerful local anaesthetic, similar in action to cocaine, but differing from it 
in the following respects : 

(1) Tropacocaine is much less toxic than cocaine. (2) The depressant 
action on the heart is less. (3) Anaesthesia is more complete and lasting. 
(4) Cocaine produces ischaemia while tropacocaine gives rise to an evanescent 
hyperaemia. (5) Tropacocaine solutions are slightly antiseptic and retain 
their strength for a period of at least six months. Cocaine solutions are less 
stable, retaining their strength for a much shorter period. (6) The relation 
between toxicity and dosage is more constant with tropacocaine than with 
cocaine. (7) Recovery from the effects of tropacocaine is much more rapid. 

Ihe first mention of the use of tropacocaine in spinal anaesthesia was 
made by Iv. Schwartz, 2 in 1901, who strongly advocated its use in place of 
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cocaine and eucaine. Acting upon his suggestion, Meyer, 3 Neugebauer, 4 and 
Kopfstein, 5 used tropacocaine and found decided advantages over other 
preparations used for spinal anaesthesia. 

Physiological and Pharmacological Properties. — Tropacocaine Hydro- 
chloride Merck is an alkaloidal salt having the formula CsH^NO.CeHsCO.- 
HC 1 , and occurs as colorless crystals readily soluble in water. It destroys the 
vasoconstrictor action of epinephrine. Its toxicity is stated by Sollmann 0 to 
be one-half that of cocaine. The preparation used by us is in the form of a 
io per cent, solution of tropacocaine hydrochloride Merck in an 0.6 per cent, 
sodium chloride solution. Commercially it is supplied in 5 per cent, and 
10 per cent, solution ampuls of one cubic centimetre each, sterile, and 
hermetically sealed, ready for administration. The solution is colorless, and 
is easily drawn up into the syringe through a needle of any gauge. In this 
respect it is decidedly more advantageous than other spinal anaesthetics, 
because of the facility of administration without resorting to the necessity of 
dissolving any crystals in an ampul with spinal fluid. 

Tropacocaine, like other spinal anaesthetics, produces a physiological block 
of the nerve roots when the solution comes in contact with them. It primarily 
produces a block of the posterior or sensory roots and to a lesser degree the 
anterior ones. The extent of involvement depends chiefly upon its diffusion, 
which in turn is dependent on the dosage, the level of injection, the force 
with which it is injected and the individual susceptibility of the patient. 
Tropacocaine is excreted chiefly through the kidneys. 

Duration of Tropacocaine Ancesthesia. — The duration of anaesthesia 
depends upon the strength of the solution and the dosage employed. In the 
majority of our cases (intra-abdominal operations) one and one-quarter 
cubic centimetres of a 10 per cent, solution were used, and gave an average 
duration of the anaesthesia of from one hour to one and one-quarter hours. 
For more extensive operations one and one-half to two cubic centimetres were 
used, which prolonged the anaesthesia to two hours. For extra-abdominal 
operations, the larger doses are unnecessary, as anaesthesia produced with 
one cubic centimetre lasts fully an hour. 

Selection of Patients for Tropacocaine Spinal Ancesthesia. — We were 
guided in the selection of our patients for spinal anaesthesia by the type of 
operation to be performed, the age and the physical condition of the patient. 
The same careful evaluation of the risk involved must be made as with 
general anaesthesia. In most operations below the diaphragm, tropacocaine 
hydrochloride intraspinally was the anaesthesia of choice. 

Among the types of operative procedures conducted in this series of 1,000 
cases were the following : prostatectomy, orchectomy, plastic operation on 
the penis, varicocele, plastic repair of vagina, ectopic gestation, salpingectomy, 
oophorectomy, hysterectomy, plastic repair of urethra, appendectomy, intes- 
tinal resection, herniotomy, suprapubic cystotomy, nephrectomy, pyelotomy, 
nephrotomy, ureterotomy, cholecystectomy, cholecystoduodenostomy, gastro- 
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enterostomy, gastrectomy, excision of haemorrhoids, operations for osteo- 
myelitis and reduction of fractures. 

Indications for the Use of Tropacocaine.— We have found tropacocaine 
particularly useful in the following classes of operations and complications : 

(1) Intestinal Obstruction —Its advantages here are due to its tendency 
to produce complete relaxation of the abdominal muscles and the viscera. 

(2) Emergency Surgery.— We have found tropacocaine particularly use- 
ful in emergency operations, where time did not permit of a complete evalu- 
ation of the patient’s physical condition prior to operation. 

(3) Upper Respiratory Infections. — Tropacocaine proved of particular 
value to us in operations which were complicated by pulmonary tuberculosis, 
emphysaema, pneumonic processes, and other infections of the respiratory 
tract. The reduced incidence of post-operative pneumonitis following intra- 
spinal anaesthesia is well known. 

(4) Metabolic Complications. — We have found tropacocaine to be of 
value in operations complicated by metabolic disorders such as diseases of 
the liver, pancreas, kidneys and glands of internal secretion, where ether 
anaesthesia has a tendency to produce marked degenerative cellular changes. 

( 5 ) Hypertension. — In cases associated with hypertension, tropacocaine 
hydrochloride is particularly useful. It is our custom to give three-quarters 
of a grain of ephedrine sulphate one hour preceding its administration, and a 
second dose of the same quantity immediately preceding the operation, as a 
means of reducing the tendency to any sudden and marked drop in the blood- 
pressure. Failure to follow this routine resulted in a drop in pressure in one 
of our cases, from 230 systolic to a point where it was not readable. In this 
particular instance the pulse became imperceptible, skin cold and clammy, 
and a true vasomotor collapse ensued, which quickly responded to the 
administration of three-quarters of a grain of ephedrine. Since this experi- 
ence we have never deviated from the routine of pre-operative administration 
of ephedrine. 

(6) Use with Cautery. — There is no contra-indication to the use of this 
type of anaisthesia when employing the actual cautery or any electrical appa- 
ratus producing a spark. 

Contra-indications to the Use of Tropacocaine . — (1) Neuroses. — We have 
found in cases of highly nervous patients that the anaesthesia frequently had 
to he supplemented with inhalation narcosis because of the failure of the 
patient to cooperate. Morphine administered before the induction of anaes- 
thesia has a tendency to allay apprehension in some of these cases. 

(2) Cerebrospinal Lesions. — Although the consensus of opinion among 
investigators has been that spinal anaesthesia is contra-indicated in diseases 
of the cerebrospinal system we have found the use of tropacocaine in 
patients both with recent and long-standing hemiplegias and in a number of 
cases with cerebrospinal lues not accompanied with any untoward results. 

(3) Hypotension. — Spinal anaesthesia has been considered as contra- 
indicated in hypotension, but we have found that, since adopting our routine 
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of the preliminary administration of ephedrine, patients with a systolic pres- 
sure as low as ioo or even 90 suffered no ill effects following the use of 
tropacocaine hydrochloride. 

(4) Diseases of the Spinal Column. — Deformities of the spine, suppura- 
tive changes and osteo-arthritis are, as a rule, contra-indications to the use 
of spinal anaesthesia, because of the technical difficulties which may be 
encountered and the added danger of infection. 

(5) Diseases of the Skin over the Spine offer a definite contra-indication 
to this type of anaesthesia. 

(6) Shock. — Any anaesthetic is poorly borne by patients who are in 
shock ; moribund patients and those with profound cachexia or uraemia do not 
stand spinal anaesthesia well. We have, as will be demonstrated later, found 
shock to be the chief contra-indication to the use of tropacocaine. 

(7) Sepsis. — Blood cultures showing the presence of sepsis definitely 
contra-indicate the use of spinal anaesthesia, due to the danger of exposing 
the meninges to bacterial contamination. 

(8) Massive Pleural Effusions and Intrathoracic Growths. — These are 
contra-indications to spinal anaesthesia because of the possibility of respira- 
tory embarrassment. 

Preparation and Technic for Spinal Anaesthesia. — On the evening pre- 
ceding the operation the patient is given a sedative, preferably one and 
one-half grains of luminal or three grains of amytal. As previously stated, 
all patients are given three-quarters of a grain of ephedrine sulphate by 
mouth forty-five minutes to one hour before operation, to be repeated imme- 
diately preceding the operation. The usual one-sixth grain of morphine 
sulphate with 1/150 of a grain of atropine sulphate is given one-half hour 
before operation. 

Patients with hypertension are no exception to the rule of the preliminary 
use of ephedrine, since our experience has taught us that to omit it may lead 
to a sudden and marked drop in blood-pressure. Should it occur that during 
the course of the operation the systolic blood-pressure drops below 5 °> an 
additional dose of ephedrine is administered, sometimes with the addition of 
caffeine sodiobenzoate, depending upon the degree of shock. 

Although the average drop in the systolic blood-pressure has been found 
to be from twenty to twenty-five millimetres in this series, we have noticed 
on a few occasions a drop to such an extent as to make the pressure unread- 
able, yet in these latter cases it was remarkable how quickly the pressure was 
elevated after an injection of ephedrine. 

Spinal injection is usually made with the patient in the sitting posture. 
The lateral position is employed in patients who are too sick to sit upright. 
The level of injection chosen depends upon the type of operation to be 
performed. For operations below the level of the umbilicus, the site of 
injection was between the third and fourth or the second and third lumbar 
vertebrae. For operations above the umbilicus to the level of the diaphragm, 
the injection was made between the first and second lumbar vertebrae under 
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pressure, or between the twelfth dorsal and first lumbar vertebrae without 
pressure. We do not use spinal anaesthesia in operations involving structures 
above the level of the diaphragm. 

In considering the degree of anaesthesia produced by tropacocaine hydro- 
chloride, our records indicate that in 99 per cent, of our cases the anaesthesia 
was complete. The 1 per cent, of these cases in which the drug failed to 
produce anaesthesia may be attributed either to a possible non-susceptibility 
of the patient to tropacocaine or to a failure of the drug to reach the nerve 
roots because of anatomical hindrances to free circulation within the intra- 
arachnoid space. We do know, however, that when any difficulty is encoun- 
tered in the course of the introduction of the needle into the spinal canal so 
that there is no free flow of spinal fluid into the barrel of the syringe before 
injecting the drug, that we do not get anaesthesia, or, at best, only an incom- 
plete one. Inability to obtain a free flow of spinal fluid indicates that the 
tip of the needle has failed to enter the intra-arachnoid space, or the opening 
in the needle is partially occluded by a small shred of tissue, so that the 
solution upon injection does not come in direct contact with the nerve roots. 

We have also observed that the presence of blood in the spinal fluid has 
a marked tendency to counteract the action of tropacocaine with no anaes- 
thesia resulting. This is difficult to explain, although it is possible that blood 
has a neutralizing chemical effect upon the drug so that it fails to be absorbed 
by the nerve roots. 

In about 95 to 96 per cent, of our cases, anaesthesia occurred either almost 
immediately or within three minutes after the injection of the tropacocaine 
solution, and lasted from one hour to one hour and fifteen minutes. In the 
remaining 4 to 5 per cent, the anaesthesia was delayed or did not occur. 

Operative Complications . — Minor untoward effects which we have 
observed were retching and vomiting which occurred in about 10 per cent, 
of our cases. The more serious complications were anaesthetic shock and 
respiratory embarrassment. 

Anaesthetic shock may be caused by a meningeal reflex from lumbar 
puncture, position shock occurring when the patient is suddenly changed from 
one position to another or from intracranial pressure. Varying degrees of 
shock were observed in 3 per cent, of the cases in this series, most of them 
incident to a sudden drop in the blood-pressure, which was controlled in 
most cases by increasing the Trendelenburg position, and the administration 
of ephedrine with or without caffeine sodiobenzoate. 

Shock was manifested by a fall in blood-pressure, rapidity of the pulse, 
extreme pallor, shallow breathing and coldness of the extremities. In three 
of our cases, however, shock was the cause of death. Respiratory failure 
has been the cause of two deaths and was due to a paralysis of the motor 
nerves of respiration. 

I ost-operative Complications. — Headache . — Although in our early experi- 
ence headaches were frequent complications, we now see them less frequently 
and in a milder form. Such headaches occur within a short time after 
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operation and may persist for some time. Since using the smaller calibre 
needles and adopting the Trendelenburg posture for at least forty-five min- 
utes after the patient’s return to the ward, the incidence has dropped to less 
than 5 per cent. 

In order to understand the rationale of the treatment of headache, two 
types must be differentiated — the so-called lumbar puncture headache and the 
meningitic type. 

(A) — The Lumbar Puncture Headache . — The more common headache is 
the lumbar puncture type, which is caused by the reduction of intraspinal 
pressure due to the seepage of spinal fluid through the opening in the dura 
made by the needle. The pain is, as a rule, referred to the occipital or 
parietal regions and appears within twenty-four hours after operation and 
has a tendency to increase in severity. Evans 7 recommends in such patients 
the Trendelenburg posture for at least twenty-four hours, maintaining that 
in this position there is a greater tendency for the opening in the dura to be 
sealed by fibrin, thereby preventing further leakage of spinal fluid. The 
incidence of this type of headache can be greatly minimized by careful atten- 
tion to technic and the use of small-calibre needles, thus reducing the danger 
of trauma. 

(B) — The Meningitic Type of Headache . — This may be due to a 
meningismus, or to a low-grade meningitis, and most frequently follows a 
breach of technic. The incidence in this series of cases was one-fourth of 
i per cent. The headache is accompanied by rigidity of the neck and photo- 
phobia, and is not relieved by the Trendelenburg posture. The use of caffeine 
and sodiobenzoate intravenously has proven of great benefit in this type of 
headache, being used in conjunction with concentrated solutions of salines 
either by rectum or intravenously. Von Jaschke 8 believes that such headaches 
occur less frequently when using simple aqueous solutions of tropacocaine 
than with solutions containing sodium chloride. 

Nausea and Vomiting . — Nausea and vomiting occurred in approximately 
3 per cent, of the cases in this series, and are thought to be the result of a 
cerebral ansemia. Gastric lavage and intravenous injections of a io per cent, 
glucose in saline solution are the methods we have employed in cases where 
nausea and vomiting have persisted for more than twenty-four hours. 

Hiccup . — Hiccup may become annoying and intractable. It was encoun- 
tered in 1.5 per cent, of the cases in this series and persisted for several 
days in each case. The condition may not have been the result of the 
anaesthesia, but rather of a uraemia or a diaphragmatic irritation of reflex 
origin. 

Paralytic Ileus . — Paralytic ileus was encountered in only one case in this 
series. The condition may be difficult to distinguish from a generalized 
peritonitis. 

Palsies . — Trauma to the nerve roots or cauda equina may produce transi- 
tory or permanent paralysis, with or without sensory disturbances. The 
transitory type which usually subsides in a few days occurred in one-half of 
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i per cent, of our cases, with permanent motor disturbances of the lower 
extremities resulting in but one case. The patient, white, male, aged fifty 
years, was laparotomized under general anaesthesia after an attempt was made 
with spinal technic. Due to a marked deformity of the spine, lumbar punc- 
ture was impossible. The usual small-calibre needle could not be used because 
of its flexibility. In this case the cord may have been injured in the course 
of the manipulations with the larger calibre needle. This patient, when 
examined about a year following the operation, was found to have a spastic 
paraplegia of the lower extremities. 

Parotitis . — This complication is difficult to explain in view of the fact 
that it occurs also in inhalation anaesthesia. Parotitis has been met with in 
four of our cases. It was bilateral in one patient. We are of the opinion 
that it is in no way related to the use of tropacocaine. 

Hyperpyrexia . — Hyperpyrexia occurred in one patient who was operated 
upon for an extensive carcinoma of the base of the bladder. It is our opinion 
that the anaesthetic was responsible for this condition since no other cause 
could be found to account for it. The elevation of temperature began immedi- 
ately after operation, reaching 107° F. within thirty-six hours. The exact 
mechanism involved in this complication has never been clearly defined, but in 
our opinion may be due to a toxic action of the drug on the optic thalamus 
or heat centre. 

Pulmonary Complications . — Pulmonary complications following operative 
procedures, although markedly reduced since our employment of spinal anaes- 
thesia, have not been completely eliminated. We feel certain, however, that 
where pneumonia has followed the employment of tropacocaine hydrochloride, 
it was in no way related to the anaesthesia but to the debilitated condition of 
the patient prior to operation. The few cases of pneumonia or pneumonitis 
that have been observed in this series were always found in old men who 
had been operated upon for disease of the prostate gland. 

Mortality . — In this series of 1,000 administrations of tropacocaine hydro- 
chloride, there were only five deaths. 

One of them was undoubtedly from shock due to hsemorrhage rather than from the 
effect of the anaesthetic. This occurred in a woman who died during the course of a 
subcapsular nephrectomy for recurrent calculous pyonephrosis. The operation was 
extremely difficult and prolonged because of the extensive adhesions due to a previous 
nephrotomy, and was accompanied by more than the usual amount of haemorrhage. Death 
occurred at the close of the operation. 

The second fatality was in a male, fifty-three years of age, with diabetes of long 
standing and gangrene of the right leg. His condition was extremely grave and he was 
practically moribund at the beginning of the operation. Death occurred before the com- 
p etion of the operation and was due to respiratory failure. This patient was operated 
upon during our early experience with tropacocaine, and we feel that were he to present 
umse f to us at the present time, spinal anaesthesia would not be our choice. 

Hie third death in this series occurred in a man about fifty-six years of age, with 
an empsauna of the gall-bladder, who was referred for an emergency operation. He 
v.as short and stout, and his condition poor. Two ampuls of tropacocaine were given 
etween the eleventh and twelfth dorsal vertebra;. Following the skin incision the blood- 
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pressure dropped below the reading point, and in spite of stimulation the pressure could 
not be elevated. The patient died of respiratory failure. 

The fourth death occurred in a man fifty-four years of age with bilateral ureteral 
obstructive lesions, bilateral renal calculi, and an extremely poor kidney function. A 
pyelo-ureterotomy was performed on one side under tropacocaine anaesthesia with no 
untoward effect. About two weeks after the operation the temperature began to rise 
and the patient showed signs of an impending uraemia. Operation was undertaken to 
remove a large obstructing calculus from the left ureter. One and one-quarter ampuls 
of tropacocaine were administered between the first and second lumbar vertebrae. Fol- 
lowing the skin incision there was an immediate drop in blood-pressure, the patient 
became cyanotic and death ensued immediately. 

The fifth death occurred in a man fifty years of age, who had large obstructing 
calculi in the left ureter with pyonephrosis, and who had had two previous ureterotomies 
of that ureter for calculus. The temperature at the time of operation was 105° and the 
general condition of the patient was poor. One and one-half ampuls of tropacocaine were 
given in the first lumbar interspace. Following the skin incision, the patient became 
cyanotic and developed convulsive twitchings of the fingers and forearms, followed by 
respiratory embarrassment and finally respiratory paralysis. Death ensued within five 
minutes. 

It is our belief that deaths which occur during spinal anaesthesia are 
primarily due to cardiac dilatation and respiratory failure. We are of the 
opinion that debility'' associated with high temperatures are factors definitely 
unfavorable to the employment of this type of anaesthesia. We believe that 
fever produces changes in the cardiac musculature and in the respiratory 
centre in the brain which tend to make patients more susceptible to the drug. 

Final Analysis of Deaths . — Case I. — Undoubtedly shock due to haemor- 
rhage. Case II. — Anaesthetic death, due to respiratory failure. Patient was 
in pre-operative shock, and was a third-degree anaesthetic risk. Case III. — 
Anaesthetic death due to respiratory failure. Patient in pre-operative shock. 
In this case two ampuls of tropacocaine were given and there is a possibility 
that the patient may have had an idiosyncrasy to the drug. Case IV. — Death 
in this case was due to pre-operative shock (uraemia) with the anaesthetic as 
the contributing cause. A third-degree anaesthetic risk. Case V. — Anaes- 
thetic death due to respiratory failure. 

In these five casualties we have only two outstanding anaesthetic deaths. 
Two of these patients (Cases II and IV) would probably have died no 
matter what type of anaesthesia had been used. In the final analysis of all 
cases, we must consider, for our guidance in the future use of tropacocaine, 
all factors that may have an unfavorable as well as favorable bearing on our 
judgment. Our experience in this series has left us with a distinctly favor- 
able impression and we feel assured that, in the knowledge we have gained, 
tropacocaine in the future will show even better results. 

One of the writers of this paper is a recognized anaesthetist of over 
thirty years’ experience in the practice of anaesthesia as a specialty vb°> 
having tried spinal anaesthesia some twenty-five years ago without much 
success, was rather reluctant to employ it again about five years ago, but 
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numerous requests from surgeons for this method of anaesthesia made it 
obligatory that he perfect himself in the technic. 

After using various agents recommended for spinal anaesthesia, he, with 
the co-authors of this paper, has come to the conclusion that the best results 
in spinal anaesthesia are obtained from the use of tropacocaine hydrochloride, 
their judgment being based on the following observations : 

(1) Tropacocaine is a safer and more dependable agent for spinal anaes- 
thesia than other agents we have employed. 

(2) The ease with which it is administered is of decided advantage. 

(3) It is free from marked untoward effects. 

(4) Compared with other agents there is a diminished degree of shock, 
both operative and post-operative, which is noteworthy. 

(5) There is a lessened degree of nausea and vomiting when tropacocaine 
is used compared with other products. 

(6) A lessened incidence and severity of headaches is also noted in 
comparison. 

(7) It is rapid in action. In 95 per cent, of our cases, anaesthesia occurred 
either immediately or within three minutes after the injection of tropacocaine. 

(8) In 99 per cent, of our cases the anaesthesia was complete. 

(9) The satisfactory duration of the anaesthesia. 

(10) Finally, the marked contrast of the physical comfort and mental 
attitude of the patient as compared to general anaesthesia. 
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TORSION OF THE OMENTUM * 

By Charles E. Farr, M.D., and R. F. Bachmann, M.D. 

of New York, N. Y. 

'Torsion of any organ is rather uncommon. It is of interest chiefly from 
the etiological standpoint and from the variety of symptoms produced. The 
pathological findings are fairly simple, the end-results well known. The 
prognosis depends upon the tissue or organ involved and upon timely surgical 
intervention. 

Torsion of the omentum is probably more common than is generally 
appreciated. Corner and Pinches, 10 in 1905, were able to collect only fifty- 
one authentic cases. Morris, 10 in 1932, added 160. Probably every surgeon 
of experience has had one or more but few are reported. For this reason 
the following seven cases are given in some detail — five collected from the 
First Surgical (Cornell) Division of the New York Hospital and two ob- 
served by one of us (Bachmann) at the Burbank Hospital, Fitchburg, Massa- 
chusetts. Our most appreciative thanks are hereby expressed to the various 
operating surgeons for the privilege of reporting their cases. 

Case I. — (Doctor Farr, New York Hospital.) D. C., an obese Italian male of 
twenty-one years, a chauffeur, entered the hospital January 31, 1932, complaining of a 
sharp pain in the right upper abdomen of three days’ duration. Onset acute while driving 
auto. Pain constant, unrelated to meals, non-radiating, unaccompanied by nausea and 
vomiting or symptoms of collapse, but gradually increasing in severity until admission. 
At no time was there any nausea or vomiting, jaundice, gaseous eructations or other 
symptoms of gastric distress. Bowels slightly irregular of late; stools normal in color 
and consistency. Moderate tenderness in the right upper quadrant. No history of previous 
attacks. His abdomen was rather obese with a firm anterior wall. Tenderness with slight 
rigidity in the right upper quadrant where an indefinite sensation of a mass was elicited. 
Rebound tenderness was referred to the right upper quadrant. No herniae. Leucocytes 
15,400; polymorphonuclears, 72 per cent.; temperature, 99.2 0 ; pulse, 80; blood-pressure, 
116/32; icteric index, 10.3; urine, negative. A provisional diagnosis of acute cholecystitis 
was made and operation performed. 

Operative Findings. — Moderate amount of free clear fluid on opening abdomen. The 
great omentum was divided into strands of which one had a very large terminal portion. 
This had become twisted about five times clockwise. It was gangrenous and the 
gangrenous portion was a flat disc about ten by eight by one-half centimetres. To this 
gangrenous omentum was attached another of the tongues of the healthier omentum, 
evidently a recent attempt to protect the gangrenous portion. Both pieces of omentum 
resected by double ligation. Exploration negative except for the appendix which was 
somewhat injected. There was a raw area on the appendix which was bleeding slightly, 
suggesting that the omentum had been attached to it and torn loose by manipulation. 
Appendix was removed by double inversion. Closure without drainage. 

Pathological Report. — Chronic obliterative appendicitis and twisted omentum with 
haemorrhage. Microscopical examination of omental tissue showed congestion of vessels 
and scattered small extravasations of red blood-cells. 

* Read before the New York Surgical Society, November 9, 1932. 
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Post-operative Course.— Uneventful except for development of slight cough on third 
day. Stitches removed and dressing changed on sixth day. He was seen May 12, 1932, 
and was in excellent health. 

Case II. — (Doctor Farr, New York Hospital.) H. P., a male adult of forty-eight 
years, admitted to the hospital July 6, 1931, complaining of acute pain in epigastrium of 
one day’s duration, severe and constant with no radiation. He continued to work and 
slept that night. The next day he tried to work and could not stand erect because of the 
pain. There was no vomiting. 

The past history showed much belching of gas for three years with periods of freedom 
from discomfort. He was troubled with constipation for about one year. 

Physical examination was negative except for definite rigidity in the right upper 
quadrant and epigastrium. There was severe pain on pressure in the epigastrium and 
rebound tenderness. No masses were felt. The leucocytes were 10,700; polvmorpho- 
nuclears, 69 per cent.; temperature, 100.6° ; pulse, 76; respirations, 20. Urinalysis was 
negative. The flat plate of the abdomen was negative save for hypertrophic changes in 
the lower lumbar spine. A preliminary diagnosis was made of subacute cholecystitis or 
perforating peptic ulcer. 

Operative findings. — No ulcer could be found and there was no free gas. The gall- 
bladder was normal. In the mid-line of the epigastrium was an omental tag of the lesser 
omentum, about three inches long, which hung down in the region of the pylorus and 
was slightly adherent to the adjacent viscera. It was freed and elevated and was found 
to have twisted 720° clockwise : three centimetres of the distal portion were gangrenous. 
The omental tag was removed after ligation of the base. Complete exploration of the 
abdomen was negative except for a small Meckel's diverticulum about two feet above the 
ileocecal valve. It bore no relation whatever to the gangrenous omentum. The appendix 
was normal and was not disturbed. 

Pathological Report. — Only a hremorrhagic tag of omentum. It is brown-red due 
to hemorrhage beneath the surface and deep in. On frozen section there is much nec- 
rosis. The outlines of the fat cells arc not distinct, but arc suggested by the network 
of capillaries. 

Case III. — (Doctor Cornell, New York Hospital.) H. \V., a male adult of thirty- 
three years, admitted to the hospital September 10, 1927, complaining of sharp pain in the 
right lower abdomen of three days' duration. Onset of pain was sudden ; pain was in- 
termittent in character, but gradually increased in severity. He was slightly nauseated, 
but did not vomit. Bowels were constipated ; no urinary symptoms. 

Rigidity in the right lower quadrant of abdomen with tenderness and a suggestive 
mass. There was slight resistance in the left side of the abdomen, but very little tender- 
ness. Rectal examination was negative except for tenderness in the right gutter. Tem- 
perature, ioo°; pulse, 80; leucocytes, 12,000; polymorphonuclears, 76 per cent.; urine, 
negative. Diagnosis. — Acute appendicitis. 

Operative Findings. — Appendix long, adherent and containing concretions; it was 
removed. Exploration of abdomen revealed that omentum was twisted and tip bluish- 
red in color. This was delivered into wound and found twisted nine times. Ligated and 
removed gangrenous area. 

Pathological Report. — Infarcted fat — haemorrhage and twisting of the omentum; 
sclerosed appendix. 

Post-operative Course. — Patient had some discomfort (pain) first two days. After 
that recovery uneventful. Patient discharged cured on ninth day. 

Case IV. (Doctor Weeden, New York Hospital.) L. S., a woman of thirty-two 
years, admitted to the hospital September 29, 1925, complaining of abdominal pain of 
orty-eight hours’ duration. She had had a mild pain in the right lower quadrant two 
days before ; twenty-four hours later it became severe, localizing in the right lower quad- 
rant and epigastrium. Pain did not radiate to the shoulder, back or groin. No nausea nor 
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vomiting. Appetite, good; constipated. No jaundice. No previous attacks. Family and 
past histories negative. 

Marked tenderness and moderate rigidity to deep palpation in the right lower quadrant 
over McBurney’s point. The tenderness extended up the right side as far as the um- 
bilicus. There was slight tenderness in the right upper quadrant over the gall-bladder. 
Left side negative. Urine showed trace of bile; leucocytes, 12,200; polymorphonuclears, 
72 per cent.; temperature, ioi°; pulse, 96. Pre-operative Diagnosis. — Acute appendicitis. 

Operative Findings. — As peritoneum was opened a mass of omentum about six inches 
long and three inches wide which came from the transverse colon was found to be very 
much inflamed and somewhat necrotic. No reason for this condition could be found, as 
the omentum was not ih contact with any other organ and there was no demonstrable twist 
of the pedicle. It was removed after ligation. Gall-bladder was swollen to half again 
normal size, walls were considerably thickened and it contained numerous stones. It was 
removed. Closure with drainage. 

Pathological Report. — Cholecystitis subacute and cholelithiasis; peritonitis fi- 
brinopurulenta — piece of omentum eight by five centimetres, much thickened, dark brown 
in color and in parts almost black. Microscopically showed marked engorgement of 
vessels, large blood extravasations in the interlobular connective tissue of omentum. Peri- 
toneal covering of omentum much thickened by a fibrinopurulent infiltration of sub- 
endothelial connective tissue. This infiltration extended into neighboring fatty tissue. 

Post-operative course. — Uneventful recovery. Discharged cured on fourteenth day. 

Case V. — (Doctor Hitzrot, New York Hospital.) A. F., a woman of forty years, 
admitted to the hospital September 23, 1920, with intense pain in the right upper quadrant 
of the abdomen radiating to the right scapular region and left side, existing ever since 
discharge following first admission two months previously, at which time a diagnosis of 
cholelithiasis was made, although no definite evidence of gall-stones could be shown by 
X-ray. X-ray at that time was also negative for renal calculus, and any organic change 
in stomach or duodenum. Pain had existed for past seven months, especially after eating. 
She had considerable gas on stomach ; unable to raise it. Nauseated but did not. vomit. 
No jaundice except in sclerse. Difficulty in breathing during attacks. Since last admis- 
sion pain has increased in severity and frequency. A very well-developed and well-nour- 
ished female of forty years, appearing in some pain. Abdominal examination showed 
moderate tenderness in the right upper quadrant, very severe in epigastrium just below 
xiphoid. Upper half of right rectus rigid. No organs palpated; no masses definitely 
felt, though there was an indefinite sense of a mass in the right upper quadrant. Stools 
normal. Urine showed a trace of bile. Leucocytes, 15,000; polymorphonuclears, 81 per 
cent. ; temperature, 99 0 ; pulse, 80. Pre-operative Diagnosis. — Acute cholecystitis. 

Operative Findings. — On opening abdomen, gall-bladder seemed a little distended, but 
it was not adherent, contained no stones, and emptied quite readily. Further exploration 
showed an inflamed piece of fat attached to the gastrohepatic omentum and adherent to 
the suspensory ligament of the liver. After freeing this from the ligament an inflamed 
piece of fat was found plastered down on the anterior wall of the stomach in the region 
of the lesser curvature. After freeing it from this region, the stomach wall, except for 
a superficial irritation, was not involved and there was no evidence of any lesion in the 
stomach wall on careful examination. The piece of fat evidently originated from a pedicle 
which had become twisted, there being at least three turns in the pedicle. The fat itself 
was haemorrhagic. Fat was excised between ligatures. Further exploration of the 
abdomen showed an appendix which was bound down at its base by a band of adhesions. 
The appendix was removed and its base inverted by double row of chromic. Examination 
of the uterus was negative. No cause for the symptoms was found other than the piece 
of strangulated fat above described. Abdomen closed without drainage. 

Pathological Report. — Appendix showed nothing remarkable. Piece of fat, dark red 
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in color, one and one-half by three by three centimetres ; it had a short pedicle, around 
which the specimen had rotated, producing infarction of the fat. 

Post-operative Course— Recovery uneventful. Discharged cured on the thirteenth day. 

Case VI— (Dr. P. O’Dea, Burbank Hospital, Fitchburg, Mass.) M. H., a fe- 
male of fifty-six years, entered the hospital in August, 1931, complaining of abdominal 
pain of four days’ duration. Onset gradual, beginning as a dull ache in the lower abdomen, 
aggravated by walking. No nausea. Pain relieved by lying down. Bowels regular. No 
previous attacks. On morning of admission while walking she was seized by a very 
acute pain in the right lower abdomen, so severe she felt faint. She went to bed and the 
pain subsided; but she had a feeling that if she got up and walked she would have a 
recurrence of pain. 

Some tenderness on palpation over the whole lower abdomen, most marked over right 
groin. No spasm. Rectal examination showed uterus to be small and movable; a mass 
was felt posterior to uterus, very tender, quite hard and not attached to uterus. Tempera- 
ture, 97.4 0 ; pulse, 99; respirations, 20. Urine showed one plus albumen, many leucocytes 
and pus, much epithelium. Leucocytes, 11,600; polvmorphonuclears, 75 per cent. Pre- 
operative Diagnosis. — Undetermined; exploratory laparotomy decided upon. 

Operative Note — (Dr. R. H. Miller, of Boston.) Uterus contained one fibroid in 
fundus, size of cherry. Behind uterus a firm boggy mass which turned out to be a lump 
of semi-necrotic omentum about the size of an egg. Pedicle twisted on itself three to four 
times. Mass easily removed. Fibroid enucleated. Appendix not remarkable; removed. 

Post-operative Course. — Uneventful recovery. 

Case VII. — (Dr. G. P. Norton’, Burbank Hospital, Fitchburg, Mass.) G. Q., a 
woman of thirty-seven years; admitted to the hospital August 7, 1931, complaining of 
abdominal pain of a few hours’ duration. She was suddenly seized with pain in the 
epigastrium, and vomited ; the pain continued, but two hours later it localized in the right 
lower quadrant with tenderness throughout. Patient gave history of previous attacks of 
abdominal pain. Abdominal examination revealed tenderness in the right lower quadrant 
with some spasm; otherwise negative. Temperature, 1004° ; pulse, 76; respirations, 20; 
urine, negative; leucocytes, 12,000; polvmorphonuclears, 85 per cent. Pre-operative Diag- 
nosis. — Chronic appendicitis. 

Operative Findings. — Twisted piece of omentum that was very much discolored and 
beginning to become gangrenous, about size of an egg. This mass was ligated and 
removed. Appendix long and inflamed, and tied down almost its entire length ; removed 
in routine manner. Uterus and adnexia normal in size and position. Gall-bladder palpated ; 
it was tense and stones could be palpated in it. Because of patient’s condition and the 
great amount of fat, it was deemed advisable not to do any further operative procedure. 
Abdomen closed in layers. 

Post-operative Course. — Uneventful recovery. Discharged on thirteenth day. 

None of the cases were associated with hernia; it is true that in some of 
them the presence or absence of hernia is not stated, but it is assumed that 
such a pathological finding was not present. The same may be said of the 
presence or absence of free fluid in the peritoneal cavity upon opening the 
abdomen. Thus, the torsion was either idiopathic or associated with some 
other intra-abdominal pathological process, although in some of the cases it 
seems a little difficult to decide the exact status. 

In addition to the above cases the senior author has seen on several occa- 
sions omental and epiploic tags which gave some, but not conclusive, evidence 
of having undergone torsion. It is quite probable that such occurrences are 
not rare. They may account for some of the evanescent attacks of abdominal 
pain, slight fever and malaise which are so difficult to explain. 
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To us the most interesting feature of torsion is its etiology. All torsions 
seem to occur in closed cavities, with low atmospheric pressures and smooth 
gliding surfaces. Such factors are common to torsion of the ovary, perhaps 
the most common of all, the testis, the tubes, the appendix, the bowel and 
finally the omentum. All are attached at one or both ends. The shape of 
ovary and testis is not unlike, the others are quite diverse. All have some 
sort of pedicle formation. All contain arteries, veins, lymphatics and nerves. 
All are subject in varying degree to external forces and changes in pressures, 
by muscular action, by the diaphragm, by the abdominal wall or by peristaltic 
wave. External violence as from blows, falls, manipulations, etc., is com- 
mon to all. Change of body position affects all alike. 

Change in tissue structure or density preceding torsion may conceivably 
be a factor, for example, mild inflammations, oedema, adhesions, excess de- 
posit of fat. Surely such factors are pre-disposing only. 

The inciting cause of the first quarter turn (90°) is very easy to under- 
stand. Any change in body position, in intra-abdominal pressure, or any 
sudden increase' in peristalsis, could easily rotate an organ in unstable 
equilibrium one-quarter turn. Why does the twisting continue, even to the 
point where untwisting becomes difficult or impossible? Many theories 
have been advanced, mostly based on the continued application of the forces 
above mentioned. Aside from peristaltic action, which is very impressive 
to one who has observed it on the operating table, these forces do not appear 
sufficient. They are either too feeble or not continuous enough, or have 
too little point of application, to effect complete torsion and strangulation. 

Our only remaining common factors in organs subject to torsion are the 
structures themselves, namely the blood-vessels, lymphatics and nerves. Of 
the last it may be stated that we know little. It is conceivable, however, 
that they are able to send messages of distress which call for increase or 
at least change of action, principally as to blood supply and peristaltic motion. 

Lymph flow must have considerable bearing. When retarded by even 
one-quarter turn of the pedicle, stasis results, oedema begins, the weight of 
the organ increases, and a tendency to sag, possibly even to twist can easily 
be imagined. 

This tendency is much more pronounced in the case of the blood-vessels. 
The arteries are shorter than the veins, firmer, thicker walled. A beginning 
twist will cut off venous return long before arterial supply is greatly im- 
peded. The veins distend, become tortuous and begin to wind around the 
arteries. The process of rotation is thus carried on, probably accentuated 
by hyperperistaltic action in neighboring organs, possibly aided also by 
muscular overactivity of the diaphragm, the abdominal wall, etc. In the 
meantime, passive congestion increases the weight of the organ and hinders 
any tendency to right itself. (Edema is increased, haemorrhages occur and 
finally infarction. Atrophy, complete necrosis or gangrene, or infection and 
peritonitis may be the end-results. 
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We must confess that no one of these various hypotheses seems ade- 
quately to account for torsion of the extreme degree not rarely seen. Prob- 
ably a combination of forces, rather than any one, is responsible. 

Elaborate classifications of torsion of the omentum have been proposed 
by several authors, notably Morris. 10 They are, in general, based on the 
presence or absence of hernia as an underlying cause and on the question 
of one pedicle or two, that is, whether the omentum is attached by adhesions 
to a hernial sac or ring, or to some other part of the peritoneal lining. The 
natural classification of acute or chronic or recurrent type is also used. 

The symptomatology of torsion of the omentum presents no outstand- 
ing characteristic or pathognomonic features. Perhaps the one striking 
observation in our series is that the surgeon was never convinced of the 
accuracy of his pre-operative diagnosis. The signs and symptoms, the his- 
tory and the laboratory findings pointed to an intra-abdominal surgical emer- 
gency but never to a definite positive diagnosis. The correct diagnosis was 
never made, never even suggested or considered. It is perhaps only fair 
to state that in this series hernia did not appear. 

Diagnosis of torsion of the omentum has seldom been made pre-operatively. 
The presence of a hernial orifice, a history of pre-existing, easily reduced 
hernia, and the finding of a soft, rather doughy mass in the right abdomen, 
are suggestive. The remaining signs and symptoms with the laboratory 
findings point only to an intra-abdominal lesion of moderate intensity but 
without indications as to the specific organ involved. The absence of nausea 
and vomiting, the low leucocyte and polymorphonuclear percentage, the 
relatively mild reaction to palpation in our series are interesting observations. 

The prognosis in omental torsion is quite favorable if timely surgical 
intervention is instituted. There was no mortality in our cases. The natural 
risks from anaesthesia and laparotomy in stout people of adult years must 
be considered. Post-operative pneumonia, embolism, wound infection, peri- 
tonitis are ever-present dangers. 

The treatment is purely surgical. It consists of removing the strangu- 
lated mass and covering the stump with peritoneum if possible. Any attempt 
at untwisting is unwise, usually is impossible. 

Conclusions. — (i) Torsion of the omentum is an abdominal condition 
occurring more frequently than is ordinarily supposed ; it is difficult to diag- 
nose pre-operatively, but would probably be recognized more frequently if 
considered more often in the differential diagnosis of abdominal pain, 

( 2 ) Torsion may occur without apparent cause (so-called primary 
idiopathic torsion) or may be secondary to other pathological processes, such 
as inflammation, neoplasia and hernia. 

(3) The condition is especially apt to occur in obese or well-nourished 

individuals, and may be initiated by abdominal trauma or severe physical 
exertion. 

(4) The symptoms and signs are those of peritoneal irritation plus the 
rapid formation of a mass, palpable in many cases. 
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(5) Torsion is most often confused with acute appendicitis with ap- 
pendiceal abscess ; less frequently with acute cholecystitis. In cases asso- 
ciated with hernia it is often diagnosed as incarcerated or strangulated hernia. 

(6) The prognosis is excellent with timely surgical intervention. Stout, 
middle-aged patients are poor surgical risks at best. The mortality is due to 
complications. 
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BILATERAL SNAPPING THUMBS 
By Edward L. Compere, M.D. 

of Chicago, III. 

FROM TIIE DIVISION’ OF ORTHOr.EDIC SURGERY OF THE UNIVERSITY OF CHICAGO 

Chronic traumatic and inflammatory lesions of the tendons and tendon 
sheaths of the hand are not uncommon and are often quite disabling, yet 
there are few reports of these cases and the American literature is surpris- 
ingly silent upon the subject. Snapping index or “trigger fingers” are occa- 
sionally seen in any large clinic, while the stenosing tendovaginitis at the 
radial styloid process which was first reported by de Quervain, in 1895, and 
recently reviewed with an excellent resume of the cases in the literature by 
Finkelstein, is still more common. De Quervain declared that the condition 
occurred only in the tendon sheath of the abductor longus and extensor brevis 
pollicis tendon. A similar lesion which involved the tendon or tendon 
sheath of the flexor pollicis longus muscle was described by Paulson, Nuss- 
baum, Troell, and Finkelstein (Case X), while Hauck, in 1923, and Kroli, 
in 1925, described the only cases of bilateral tendovaginitis of the m. flexor 
pollicis longus with snapping thumbs that I have been able to find in the 
literature. These authors have also noted similar lesions of other tendons of 
the hand. 

Because there is so little general knowledge of this subject the condition 
has been erroneously diagnosed as rheumatism, neuritis, periostitis, tenosyno- 
vitis, tuberculous osteitis, or, as in the case reported here, chronic recurring 
dislocation at the distal interphalangeal joint. 

Report of Case . — A woman, aged twenty years, came to the University of Chicago 
clinics on April 15, 1930, because of “locking” of the distal phalanx of both thumbs. 
The patient stated that since the age of three or four years she had had difficulty in 
flexing the distal phalanx of both thumbs, and, when flexed, she was often unable to 
extend this phalanx without assistance from the opposite hand. Upon either flexion or ex- 
tension there was always a visible jerk and a snap or dick was often noted. The patient 
was a skilled pianist and not only was the disability a handicap to her but after an 
hour or more at the piano the thumb became quite painful and the difficulty in either 
flexion or extension became much more marked. Numerous medical consultations had 
failed to explain or relieve the condition. As a result of the disability she had been 
compelled to give up her position as a teacher of the piano. With the exception of the 
disability described, the past history was not relevant. 

An examination of the hands revealed an entirely normal appearance, but flexion 
of the distal phalanx of either thumb was possible only with considerable effort and was 
accompanied by a snap or click. The initial impression was that this was a case of 
recurrent dislocation which accompanied each flexion of the phalanx. However, when 
the tendon of the flexor pollicis longus muscle was palpated, a firm nodule was detected 
near the base of the thumb which moved with the tendon and seemed to snap abruptly 
back and forth in the sheath with a palpable click upon flexion or extension of the distal 
phalanx. It seemed probable that this was a condition analogous to the more common 
one of snapping index finger, or “trigger finger.” Since there is a transverse band 
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across the tendon sheath just at the level of the tendon nodule, it was thought probable 
that the phenomenon was due to the difficulty in passage of the nodule through the 
narrow portion of the tendon sheath. The nodules proved to ’be radiolucent. Other 
laboratory tests were normal. A diagnosis of tendonitis stenosans of the flexor pollicis 
longus tendons, bilateral, was made. 

Operation was performed on both hands May 27, 1930. The approach was through 
an incision on the outer side of the thumb, extending from the distal interphalangeal 
joint proximally to the base of the first metacarpal bone. By reflecting the medial 
flap the sheath of the flexor pollicis longus tendon was exposed. The sheath was 
opened longitudinally to the transverse volar ligament which was incorporated in the 
tendon sheath as a dense transverse band of fibrous tissue which constricted the sheath 
and tendon. When traction was applied to the tendon distal to the constriction band, 
there was a definite resistance and then with an audible click a nodular, fusiform 



swelling in the tendon snapped into view. This nodule was one centimetre in length 
and more than twice as thick as the diameter of the tendon itself. The tendon fibres 
were rough and frayed from the constant friction of forcing this nodule through the 
narrow portion of the tendon sheath. When the thumb was now forcibly extended the 
nodule was pulled up out of sight and again the snap or click was both heard and 
palpated. (Fig. 1.) 

The tight transverse band was divided and part of the sheath was cut away as 
far as the point at which the tendon disappeared beneath the short muscles of the 
thumb. (Fig. 2.) The tendon was then split open through the fusiform swelling and 
about half of the nodular portion of the tendon was excised and the slit in the tendon 
was closed. It was then possible to extend and flex the thumb without any difficulty 
and both the jerk and the click had disappeared. 

774 



SNAPPING THUMBS 


A similar procedure was carried out on the right hand and an identical condition 
was found, although the nodule in the tendon was larger than that on the left side. 

The patient made an uneventful recovery and she was discharged from the hospital 
six days after the operation. 

Physiotherapy was continued for two weeks and when she returned to the clinic 
on June 25, 1930, one month after operation, the range of motion was normal and there 
was no “click.” Two months after operation, July 25, 1930 (Fig. 3). there was no 
pain, stiffness, or tenderness in either thumb and she reported that she played the 
piano with greater freedom than she had ever been capable of before the operation. 
In December, 1930, seven months after operation, the patient reported that she was 
again teaching piano and that there had not been the slightest return of the disability. 
At the time of the last visit, September 28, 1931, the range of motion and function of 
the thumbs was entirely normal. 



Fig. 2.— The sheath has been opened and part of the constricting band has been cut away. 
The second illustration shows the appearance of the tendon following excision of the central portion 
of the “tumor." 


A microscopical study of some of the tissue removed from the fusiform nodules re- 
vealed numerous cartilage-like cells among the dense fibrous tissue of the tendon. 

Comment . — The etiology of tendonitis stenosans has been attributed to chronic 
trauma and in cases previously reported the onset of the symptoms has usually been 
in older patients. Finkelstein’s case was fifty years of age and the disability had been 
noted only sixteen months. At operation a fusiform swelling one centimetre long was 
found in the m. flexor pollicis longus tendon at the metacarpo-phalangeal joint of the 
right thumb. Troell studied the case of a piano teacher, sixty-four years of age, who 
had, in addition to tendovaginitis at the radial styloid process, a “doigt a ressort” or 
snapping finger on the middle finger of the opposite hand. A second case, also a 
woman, aged fifty-six years, had for four years had a snapping of the flexor pollicis 
longus tendon as well as a tendovaginitis stenosans at the radial styloid process. Troell 
also felt that chronic trauma was the most obvious etiological factor. 

Poulsen reported fifteen similar cases, and in five of these a small tendon tumor was 
found in the long flexor tendon of the thumb. Nussbaum reported stenosis of the 
sheath of the flexor longus pollicis tendon without a tendon tumor. 

Kroh described seven cases with involvement of the long flexor of the thumb 
with difficulty in flexion or extension of the distal phalanx and definite “snapping” 
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upon such motion. Of seven additional cases involving the flexor tendons of the fingers, 
the audible snapping was noted in four while in three there was only difficulty in flexion 
and extension associated with pain upon motion without the snapping. Kroh’s cases 
included a male child aged two and one-half years with involvement of the left thumb and 
a female aged three and one-half. The duration of symptoms in each case was two 
to three weeks and in each instance a nodule was found in the flexor pollicis longus 
tendon. In a third case, aged forty-eight years, the disability was bilateral and had 
been present for six weeks on the left hand and two years on the right. Hauck also 
found this condition in two young children, both females, aged two and three and one- 
half years, respectively. In a total of four cases the disability was due to a nodule in 
the flexor pollicis longus tendon and was associated with definite snapping. In eight 
additional cases there was snapping and difficulty upon flexion and extension of the 
distal phalanx of the thumb, but the pathology present at operation consisted of thicken- 
ing or contracture of the sheath of the m. flexor pollicis longus tendon without a nodule 
or tumor of the tendon itself. 



Fig. 3. — Normal voluntary flexion and extension of the thumb, July 25, 1931, two months after 

operation. 


In a review of the literature forty cases were studied. In each of these 
cases the disability consisted of difficulty in flexion and extension of distal 
phalanx, associated with pain and “snapping” upon motion. In seventeen 
of the forty cases nodules were found in the flexor pollicis longus tendons, 
and, in two of these, one reported by Kroh, aged forty-eight years, and a 
second by Hauck, aged three years, the condition was bilateral. 

The ages varied from two years to seventy-one years. There were eight 
patients six years or younger, but only two of the other patients were less 
than forty years of age. 

The disability is far more common in the female, since there were only 
four males in the series, thirty-three females and three cases in which the 
sex was not clearly stated. 

Most of the patients were treated by operation in which part of the sheath 
was cut away, permitting free motion of the enlarged portion of the tendon. 
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In every instance complete relief from symptoms was reported, while at- 
tempts to treat the condition conservatively before advising operation had 
been uniformly unsuccessful. 

The etiology of the condition is doubtful. The occurrence in very young 
children would indicate a congenital basis but most of the patients were more 
than forty years of age and the duration of the symptoms in these patients 
was from four weeks to two years. In some of the cases, as in our own, 
the slight enlargement of the tendon may have dated from intra-uterine life, 
while the constant use of the thumb not only may have contributed to irrita- 
tion, thickening and narrowing of the tendon sheath, but caused further 
enlargement of the tendon nodules themselves. 

SUMMARY 

(1) The literature describing cases of snapping thumbs due to involve- 
ment of the flexor pollicis longus tendons has been reviewed. 

(2) A case of bilateral snapping thumbs has been reported. 

(3) These cases do not respond to conservative treatment and should 
be treated surgically. 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD NOVEMBER 9, 1932 
The President, Dr. John Douglas, in the Chair 
SYMPATHECTOMY FOR HIRSCHSPRUNG’S DISEASE 

Dr. Edward J. Donovan presented a man, twenty-three years of age, 
who was first admitted to Saint Luke’s Hospital May 2, 1921, at the age of 
twelve years, complaining of constipation since birth. His past history, aside 
from the chief complaint, was negative except for the fact that he had passed 
a small amount of blood by rectum one year before. X-rays at this admission 
showed a very large descending colon. In spite of the fact that no anal 
obstruction was found, the diagnosis of acquired, rather than congenital, 
megacolon was made. He was discharged from the hospital with his bowels 
moving daily as the result of cascara and milk of magnesia. 

He was readmitted one year later with fecal impaction, and with the 
history that the above-mentioned regime was successful for only two months 
after leaving the hospital. Constipation became so bad that he often had but 
one bowel movement a week. Daily colon irrigations and cathartics removed 
the impaction. X-rays at this time showed a very great dilatation of the 
descending colon, sigmoid and rectum. 

He was then operated upon by Doctor Bolling July 24, 1922, at which 
time descending colon, sigmoid and rectum were found greatly dilated. Forty- 
eight centimetres of sigmoid were then removed, and lateral anastomosis 
done between descending colon and rectum. Convalescence was uneventful, 
and he was discharged to the country on the eighteenth post-operative day. 

He was admitted three years later with fecal impaction, stating that 
operation had given relief for about two years. For past year constipation has 
returned and now is as bad as before. X-rays at this time show prodigious 
dilatation of lower colon. 

Readmitted with fecal impaction January 15, 1932, with history that 
the rectum feels full all of the time, and that he has no expulsive force 
in the rectum to empty it. Thinks that he has lost twenty-five pounds in the 
past few months. Advised at this time to have a sympathectomy, nearly ten 
years after resection of intestine. He was given an anaesthetic and the fecal 
impaction was removed manually. 

He returned to the hospital February 2, 1932, for the sympathectomy. 
In preparation for this, he was kept in bed for one week on a low residue 
diet with a colon irrigation twice a day. February 9, 1932, pre-sacral nerve 
and part of two inferior mesenteric nerves were removed by transperitoneal 
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approach. The descending colon and sigmoid were so large that they had 
to be mobilized to remove them from the site of the operation. Also a lateral 
anastomosis had been done between the descending colon and rectum. This 
fact could not be determined by examination of the anastomosed structures 
at this time. Peritoneum over the sacrum was incised in the mid-line, and 
the pre-sacral nerve located just beneath this incision in the region of the 
left common iliac vein. It was cut below the brim of the pelvis just above 
the hypogastric ganglia and dissected upward, cutting the branches from the 
fourth, third, second sympathetic ganglia until the inferior mesenteric nerves, 
found one on either side of the inferior mesenteric artery, were reached. One 
inch of each inferior mesenteric nerve was resected with the pre-sacral nerve. 
The patient’s convalescence was most uneventful. On the third day after 
operation the first enema was given. This was expelled with great force and 
was accompanied by a very satisfactory bowel movement. (Remember that 
he complained of a lack of expulsive force in the rectum.) Enema daily 
and mineral oil caused a satisfactory bowel movement each day for the 
twelve days that he remained in bed. The thirteenth day, or the first day 
that he sat out of bed, his bowels moved without an enema. He has had no 
bladder disturbances at any time. 

HIRSCHSPRUNG’S DISEASE 

Da. Edward W. Peterson, remarked that Hirschsprung, in 1886, de- 
scribed the disease which has since borne his name as “a condition of con- 
genital high-grade dilatation of the colon, with thickening of, all its tunics, 
especially the tunica muscularis, and retention of large quantities of fecal 
matter.” The dilatation and hypertrophy may affect a part of or the whole 
of the large bowel. To the cardinal symptoms — dilatation of the colon, 
abdominal distention and obstipation — may be added languor, apathy, loss of 
weight, ansemia and general muscular weakness. Occasionally there may be 
abdominal discomfort, vomiting, fever and evidences of auto-intoxication. 
Usually when diarrhoea occurs it is merely the over-flow of fecal retention. 

The treatment of idiopathic dilatation of the colon in the past, by both 
medical and surgical measures, had, for the most part, proved unsatisfac- 
tory. Following the work of Hunter and Royle, of Sydney, Australia, Wade 
and Royle, in 1927, reported a case of Hirschsprung’s disease treated by 
ramisection of the lumbar sympathetic ganglia, with excellent results. Later 
Judd, Adson, Rankin, Learmouth, of The Mayo Clinic, Wade and others 
had given encouraging accounts of their experience with this operation. 
There were no deaths recorded. All cases, it seems, were benefited, and the 
end-results, in properly selected cases, were “spectacular.” He himself could 
add three cases to the growing list of satisfactory results following sympathetic 
neurectomy. 

Case I. — A boy, fourteen years of age, had shown obstipation since birth. 
Frequent purgatives, enemata and irrigations were always required to move 
the bowels. The boy never had a natural bowel evacuation. The abdomen 
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was distended and pendulous and the colon was greatly dilated. In July, 
1931, he was admitted to the Babies’ Wards of the Post-Graduate Hospital 
for observation and study. While there he developed acute intestinal ob- 
struction. Dr. R. F. Carter saw him then in consultation, and performed 
an emergency cecostomy, and introduced a Paul’s tube. Rectal and irriga- 
tions through the cecostomy opening 
relieved the obstruction, but had to 
be continued daily to empty the colon. 
This treatment was carried out for a 
long period following the operation 
and caused considerable decompres- 
sion of the greatly distended abdo- 
men, but the obstipation persisted. 
January 14, 1932, the abdomen was 
opened and the whole colon, and even' 
the appendix, found dilated. The 
pre-sacral, inferior mesenteric nerves 
and left lumbar ganglia were re- 
sected. Following operation, mineral 
oil, cascara and irrigations were given 
as a daily routine. Spontaneous 
bowel movements began February 2, 
1932. At present the patient has one 
or two normal stools a day without 
any medication, abdominal distention 
is no longer present, his general 
health is excellent, and his whole out- 
look on life has improved. 

Case II. — A boy, four years and 
eight months of age, was admitted to 
the Babies’ Wards of the Post-Grad- 
uate Hospital, August 20, 1932, with 
a history of constipation during in- 
fancy, requiring the frequent admin- 
istration of cathartic drugs for its 
relief. After the first year of life 
normal bowel evacuation rarely oc- 
curred, and cathartics and enemata 
were always necessary to empty the colon. Abdominal distention and colon 
dilation gradually became more and more marked. (Fig. 1.) Loss of appe- 
tite, abdominal discomfort, slight fever and occasional vomiting would always 
follow if laxatives and enemata were neglected. A rontgenogram, taken Sep- 
tember 14, 1932, showed marked dilatation of the whole colon. Preliminary 
treatment, aimed at decompression of the abdomen, was given for several weeks 
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Fig. 1. — (Case II.) Hirschsprung's Disease. 
Distention two days before operation, after weeks 
of attempts to reduce the size of the abdomen. 


HIRSCHSPRUNG’S DISEASE 


before operation. The distention was reduced considerably, but in spite of 
active mineral oil, cascara and colon irrigation treatment, the obstipation per- 
sisted. September 16, 1932, the pre-sacral and inferior mesenteric nerves 
were resected. Convalescence was very satisfactory. A stool was passed 
spontaneously on the ninth post-operative day, since which time one or two 
movements a day have occurred. There has been a marked improvement 
in the general health of the boy, but the abdomen, while greatly improved, 
is still larger than normal. 

Case III. — A boy, four years and eight months of age, was admitted to 
the Babies’ Wards of the Post-Graduate Hospital, September 21, 1932, with 
a history of constipation since birth. He had had very few, natural bowel 
movements during his life, and would go for days without a stool, unless 
laxatives or enemata were given. Of late the obstipation had become much 
more troublesome. Some abdominal distention, but not marked. A ront- 
genogram, taken October 16, 1932, showed dilatation of the rectum and 
sigmoid. October iS, 1932, a laparotomy was performed and the pre-sacral, 
inferior mesenteric nerves, and the left lumbar ganglia were resected. On 
the third day after operation there were three spontaneous bowel evacuations, 
since which time the bowels have continued to act naturally. Aside from an 
upper respiratory infection, convalescence has been most satisfactory. 

It is now ten months since sympathectomy in Case I. The patient has 
never felt so well. His bowels now move spontaneously daily without even 
taking mineral oil. He has gained about twenty pounds in weight. 

His X-rays at the present time show a rather large colon. They also 
show very good emptying of the part affected by this operation. 

Dr. Henry F. Graham reported the case of a child recently admitted 
to the Brooklyn Methodist Hospital. The child was in very bad condition 
and an effort was made on the Pediatric Service to clean out the bowel and 
improve the condition generally. A transfusion was advised, to be followed 
later by sympathectomy. The child, however, died before anything could be 
done. At autopsy the findings were a large dilated sigmoid and rectum which 
terminated sharply below at a spastic hypertrophied sphincter. A micro- 
scopical examination of the hypertrophied portion showed merely normal 
muscle tissue. 

-Dr. Charles L. Janssen said that one should keep in mind that not all 
results are as gratifying as the ones presented. He recently had the op- 
portunity to observe a case in a girl of twenty-four years. After lumbar 
sympathectomy performed by one of the leading surgeons of this city, the 
symptoms became considerably more severe, so much so that the digital ex- 
traction of fasces was the only way an evacuation could be obtained. How- 
ever, under conservative treatment there has been marked improvement. In 
this case the .lower extremity of the operated side showed an increase of sur- 
face temperature. The maximum difference recorded by the thermo-couple 
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was 7°. This inequality of temperature was a source of real discomfort 
to the patient. 

Doctor Donovan said that he was disappointed in the last X-ray of his 
patient to find that there was no evident decrease in the size of the colon. 
In spite of this fact the patient had a splendid functional result. Doctor 
Peterson had told him, however, that in his cases where he had resected the 
ganglia as well as the pre-sacral and inferior mesenteric nerves that there 
was little evident decrease in the size of the colon. 

The speaker had been surprised to find what a simple matter it was to 
resect the pre-sacral in his case. Some of the recent articles on the anatomy 
of this nerve show that this varies a great deal but in this case it was a single 
cord. Regarding bladder disturbances after resection of the pre-sacral nerve, 
some cases have been reported that had frequency and urgency but of very 
short duration. 

Doctor Peterson added that at present, one did not know how much or 
how little to do, in resecting the lumbar sympathetic nerves, in Hirschsprung’s 
disease. Wade advocated, through a long incision in the flank, an extra- 
peritoneal division of the mesially directed branches and the main chain itself 
below the fourth lumbar ganglion. Judd and Adson have advised, through a 
transperitoneal operation, the resection of the second, third and fourth lumbar 
ganglia on both sides. Rankin and Learmouth believe that resection of the 
pre-sacral and the inferior mesenteric branches will sever all the nerves to 
the parts of the bowel chiefly affected, thus avoiding the minor disadvantage 
of disturbing the neurovascular supply of the lower extremities. 

Doctor Peterson felt inclined, from his very limited experience, to advo- 
cate the resection of the pre-sacral and inferior mesenteric nerves, and also 
to remove the sympathetic ganglia on the left side. 
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ADENO-CARCINOMA IN A CYST OF THE TRANSVERSE MESOCOLON 

Dr. Edward W. Peterson presented a woman, sixty-four years of age, 
who was admitted to the Post-Graduate Hospital, September 19, 1 932, com- 
plaining of attacks of nausea, vomiting and diarrhoea, and the presence of 
a movable tumor in the upper abdomen. Twenty years ago she was treated 
for gastric ulcer and was confined to her bed for six weeks at that time. 
A gastro-intestinal X-ray study was made thirteen years ago in a Brooklyn 
hospital. She was told that she had no ulcer but that a chronic appendicitis 
was responsible for her gastro-intestinal upsets. One and one-half years ago 

782 



TORSION OF THE OMENTUM 


a tumor, just above and to the left of the umbilicus, was discovered. The 
tumor gradually grew larger and was about the size of a small grape-fruit 
when she was admitted to the hospital. This growth appeared to be cystic, 
was movable in all directions, and pressure upon it caused slight nausea and 
discomfort. Patient weighed but eighty-five pounds, having lost about 
fifteen pounds in weight during the past year. 

Wassermann, blood-chemistry, and urine negative. Blood count showed 
only a slight degree of anaemia. 

Operation . — September 22, 1932, under spinal anaesthesia, the abdomen 
was opened through a left rectus incision over the tumor mass. The growth 
was situated in the mesentery of the transverse colon, was filled with dark 
fluid superficially, and broken-down, soft material in the depths of its cavity. 
Some of this material was sent to the laboratory and the report came back 
that it was “papillary adeno-carcinoma, of a highly malignant nature.” It 
was impossible to remove the tumor without resecting the colon, so marsu- 
pialization and gauze packing of the cavity were carried out. The poor con- 
dition of the patient did not warrant any more radical procedure. 

No other focus of malignancy was found in the abdomen or elsewhere. 
Doctor Meeker, who made the pathological study in this case, stated that 
the growth could have been of ovarian origin or possibly could have arisen 
from sequestrated intestinal tissue in the mesentery. A definite opinion, how- 
ever, could not be given from the material examined as to the origin of the 
mesenteric cyst. 

In Annals of Surgery, September. 1932, five cases of mesenteric and 
one case of omental cyst were reported by the speaker. It is desired to add 
another case to this relatively rare group of abdominal cysts. 

Dr. Charles E. Farr remarked that mesenteric cysts apparently are 
either false or true in type. The false cysts may be caused by trauma, by infec- 
tion, or by invasion with echinococcus. True cysts may take their origin in 
congenital anomalies, or they may be due to cystic changes in the normal 
structures in the mesentery or to accidental implantations from surrounding 
structures, or they may result from the closing of intestinal diverticula. 

The diagnosis of mesenteric cyst is rarely properl)’- made before operation. 

The diagnostic feature of the mesenteric cyst is a freely movable tumor, 
evidently intra-peritoneal or retro-peritoneal and of a cystic feel. The use 
of a contrast meal and pneumoperitoneum would be of great assistance. 
However, it is difficult, if not impossible, to rule out the soft, cystic feeling 
but really solid sarcomata. 

The treatment of mesenteric cysts is preferably by excision. This is not 
always feasible, however, and proper treatment may require excision with 
resection of bowel — a much more formidable operation. Marsupialization 
should be used as a last resort only, but it is occasionally necessary and the 
results are at times quite satisfactory. In malignant cysts wide excision is 
theoretically the ideal but as in Doctor Peterson’s case it may not be prac- 
ticable. 


TORSION OF THE OMENTUM 

Dr. Charles E. Farr read a paper with the above title for which see 
page 766. 
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Dr. Frank S. Mathews recalled one case of irreducible omental hernia 
in which acute symptoms developed and at operation there was found a mass 
of omentum in the scrotal sac which was adherent and not rotated. On mak- 
ing traction upon it a large mass of rotated omentum was found just within 
the abdominal cavity. 

Rotation of the omentum is a particular under the general subject of 
visceral rotation, the cause of which has always seemed obscure. It is not 
difficult to understand the very beginning of rotation ; but the difficulty seems 
to be to visualize any kind of mechanism which can continue to exert a rotat- 
ing influence to the degree of two or three complete revolutions. The com- 
monest structures to rotate are the ovarian tumors, which in themselves 
have considerable weight and a small pedicle. The testis also at times rotates, 
but nearly always it is a partially descended testis with a looser attachment 
than normal. 

Two of the most vivid recollections of visceral torsion have been: First, 
a case of volvulus in a case of megacolon, the abdomen distending to an 
enormous size in the course of a few hours. The second was a case of 
volvulus of the small bowel secondary to a Meckel’s diverticulum. In this 
case a profound shock developed in a few hours from the beginning of the 
symptoms. At operation the abdomen contained much blood-stained fluid; 
the Meckel’s diverticulum was rotated, swollen and plum-colored and about 
two feet of adjacent ileum were rotated. Here appearances would indicate 
that the diverticulum first rotated and then acted as a rotator of the bowel. 
But just how the diverticulum with an attachment only to the bowel could 
twist it is difficult to see. 

Doctor Mathews once assisted Dr. Charles N. Dowd to operate on an 
acute volvulus of the caput coli in a young man. When it was reduced its 
attachment proved to be unusually lax. The appendix almost never rotates. 
Among the less frequent varieties one might mention an axial rotation of an 
ovary and Fallopian tube in a child. The tube was the' seat of a previous 
pathological process, the end being closed and possibly the seat of a tubercu- 
losis. Dr. William Berry has reported a rotation of a gall-bladder which 
was not the seat of stones or other previous pathology, but was attached 
by an unusually long mesentery. 

Bland Sutton, in his “Diseases of the Ovary and Fallopian Tube,” gives 
a chapter to axial rotation and mentions two conditions which predispose 
ovarian tumors to rotation. These are first bilateral tumors, and second 
ovarian tumor and pregnancy. The termination of the pregnancy in these 
cases is especially prone to lead to a rotation of the tumor. Fibroids seem 
to rotate infrequently considering the number of pedunculated ones which 
are seen. Probably this depends on the rigidity of their attachment. 

Doctor Mathews once operated on a case of volvulus shortly after a 
confinement. There was a fibrous band from the uterus to the side of the 
pelvis. The small bowel had very largely passed under this band. When 
the band was divided it was found that the bowel with the root of the 
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mesentery had rotated through nearly a complete circumference in passing 
under the band. 

Dr. John Id. Garlock staled that he had seen three cases of torsion of 
the great omentum at the New York Hospital during the past few years. 
All three simulated acute appendicitis and were diagnosed as such before 
operation. Two of them he had operated upon personally, and the third 
was operated upon by Dr. Frank J. McGowan. In two instances the torsion 
was of the free variety; that is, without any attachment peripherally. In 
the third case, the distal end of the twisted omentum was attached to an in- 
flamed ovary. Judging from this experience and from the cases presented 
tonight, one would say that the free variety of torsion of the great omentum 
was more common than that type in which the distal end of the omentum 
is attached to some abdominal organ or hernial sac. 

Dr. Frank B. Berry said his impression was that the torsion is more 
common where there is an attachment. He had seen one case in a boy four- 
teen years of age in which the omentum was free and quite thin. The peri- 
toneal cavity contained considerable bloody fluid plus a mass of omentum 
which had rotated on itself. He has often wondered whether an incarcerated 
hernia suddenly giving symptoms of strangulation may not be due in part 
to partial torsion of the omentum. 

Dr. Percy Klingenstein, speaking of Doctor Farr's reference to other 
forms of omental torsion, called attention to torsion of the appendices 
epiploicae which can occur intra-abdominally or in a hernia. Particularly is 
this more common in femoral hernias. These appendices may undergo com- 
plete necrosis and calcification, become detached and appear as loose free 
bodies (corpora aliena) in the peritoneal cavity. 

Dr. John H. Morris remarked that the etiology is the most interesting 
phase of this condition and in this respect one must consider the bearing of 
the individual and the physical development. For example, at one time he 
had four patients, all males, all weighing about 200 pounds, all with full ab- 
domens and considerable subcutaneous fat and diffusely infiltrated omentums. 
Many theories have been advanced, but the speaker thought the evident in- 
filtration by fat of the omentum and their conformity to a definite stature 
may be significant. As to the classification Doctor Morris considered that 
one can divide them into those associated with hernia and those of intra- 
abdominal origin which were either related to associated pathology or were 
idiopathic in origin. There is another side to be considered in these days of 
workmen’s compensation. He cited a case of a man riding in a motor truck 
over a rough road, suddenly seized with severe abdominal pain, put in a 
hospital, observed for two or three days, operated on and a gangrenous 
omentum found. He died of peritonitis. The medico-legal question came 
up as to whether the trauma induced was sufficient to cause torsion of the 
omentum and, if so, was this a compensable injury. 
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The President, Dr. John Speese, in the Chair, 

Calvin M. Smyth, Jr. M.D., Recorder 

AN EVALUATION OF THE TANNIC-ACID TREATMENT OF BURNS 

Dr. James B. Mason, by invitation, read a paper with the above title for 
which see page 641. 

Dr. Isador S. Ravdin said that some years ago Doctor Ferguson and 
himself wrote several papers advocating adrenalin and novocaine dressings 
in the treatment of burns, but the tannic-acid method has supplanted every 
other used at the University Hospital. 

Dr. George M. Dorrance said that he is called upon to treat a large 
number of burn cases at Saint Agnes’ Hospital. The reduction of the 
mortality especially interested him. The general care of the patient is an 
important factor in this respect. Transfusions are of great value. For 
dressings he uses J2 per cent, acetic acid. Where there is a definite area 
of slough, lattice-like slits are made through it and the area covered with 
acetic acid and it is surprising to see how quickly the slough disappears. 
The debridement treatment in his experience is too severe. The death rate 
is higher from burns than from appendicitis. He considers burn cases as 
emergencies and sees them immediately. If the patient is seriously burned, a 
blood count is ordered and if the leucocytes are 50,000 or over, a fatal 
outcome is inevitable. It is a common occurrence to find the haemoglobin to 
be no and the erythrocytes 6,000,000 in these cases. 

Dr. Walter Estell Lee said that tannic acid possessed one advantage 
over any other method in the treatment of burns to which Doctor Mason 
has only indirectly referred, namely, the relation of the final scar tissue to 
the type and duration of the infection of the granulating surface of the 
wound. The amount of scar tissue which follows burns treated with tannic 
acid is almost nil because of the short period of suppuration. From a long 
experience with burns he had been convinced that the scar tissue which 
follows the usual treatment of burns with unsterile dressings and medica- 
ments is largely (estimate 80 per cent.) due to replacement of tissue lost 
by the suppuration and that tissue destroyed by the burn itself plays a minor 
role in the formation of this scar tissue. Since the use of tannic-acid treat- 
ment scar tissue in their wounds has been almost negligible, and it is a rare 
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exception to find it necessary to graft the surfaces with skin. It cannot be 
too frequently emphasized and restated that burns treated with tannic 
acid show less infection and suppuration and scar tissue than with any 
other treatment. 

USE OF CONTINUOUS INTRAVENOUS INFUSIONS IN ACUTE 

ABDOMINAL INFECTIONS 

Dr. Isador S. Ravdin and (by invitation) Dr. Charles Johnston read 
a paper with the above title for which see page 749. 

Dr. Frank Mogavero (by invitation) remarked that in Doctor Muller s 
service at the Misericordia Hospital, extensive use was made of continuous 
intravenous infusion. In their experience the needle is unsatisfactory on 
account of the tendency for it to stip out of the vein and for this reason the 
canula was employed. The apparatus which they use, the speaker does not 
believe is as complicated as that described by Doctor Ravdin. It consists 
only of an ordinary Kelly bottle with a Murphy drip regulator interposed 
between the bottle and the canula. The rate of flow is controlled by a screw 
clamp which is placed above the drip regulator. This simple form of ap- 
paratus has given great satisfaction and requires the minimum amount of 
nursing care. 

Dr. Isador S. Ravdin said that Dr. George Muller and himself used a 
method similar to that referred to by Doctor Mogavero a number of years 
ago. In their experience it was not as satisfactory as the method described. 
The side holes in the Murphy bulb must be closed. The method which he 
now uses is not complicated and, furthermore, it does not necessitate an 
additional flask for the introduction of the fluid, since the Erlenmeyer flask 
in which the solution has been sterilized can be used. Some trouble was 
formerly encountered with the needle slipping out of the vein, but since using 
the adhesive straps for retention and fixing the arm in a pillow, this rarely 
occurs. However, it is not the method so much as an appreciation of the 
problem of fluid and salt requirements which is essential. 

PERFORATION OF DUODENAL DIVERTICULUM 

Dr. J. Walter Levering (by invitation) reported the case of a man 
eighty years of age who was seized with severe abdominal pain causing him 
to collapse. He was immediately brought to the Abington Hospital. He 
gave a previous history of indigestion for many years with epigastric pain 
about one hour after meals which was relieved by taking food or soda. 
There was nothing else in the history of importance. He was apparently 
in extreme shock; cyanotic and dyspnoeic; cold, clammy skin. The heart 
was enlaiged to the left and the sounds were weak. The abdomen was 
tender and rigid, the rigidity being board-like and general. No peristalsis 
was heard. No masses were felt. There was no dullness in flanks. A 
diagnosis of perforated duodenal ulcer was made. 

At operation a small perforation of the duodenum was located, the 
perforation being just beyond the pyloric sphincter. Duodenal , contents 
were leaking out. The first portion of the duodenum seemed to bulge for- 
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ward. The liver and gall-bladder appeared normal. The pancreas and 
appendix were not visualized. The perforation was repaired with purse- 
string and mattress sutures and a piece of omentum sewed over it. A 
jejunostomy was done in the usual manner. A suprapubic puncture was 
made and a cellophane cigarette drain inserted. 

Except for a weak irregular pulse the patient’s first three post-operative 
days were normal Blood chemistry was normal. On the fourth day, he 
vomited some greenish material and a Jutte tube was inserted. Glucose 
was given intravenously daily. Peristalsis was present from the fourth day 
and enema were effective. The pulse, however, continued poor and on the 
eighth day after operation he died, having vomited blood some hours previous. 

Autopsy Findings. — Lungs. — (Edema, emphysema. Heart . — Calcareous infiltration 
of the mitral orifice leading to regurgitation. Chronic aortic valvulitis, fibrosis of the 
myocardium and fatty degeneration. Abdomen . — Localized peritonitis under lobe of 
liver. Multiple diverticuli of the duodenum, one of which has a necrotic base with a 
pin-point perforation which has been walled off. (Figs. I and 2.) Acute dilatation of 
the stomach. Chronic glomerular nephritis. Interstitial splenitis. Moderate arterio- 
sclerosis. 

The speaker remarked that in the literature, one is impressed first with 
the antiquity and later with the frequency of this condition. The first 
period, as Lockart suggests, the “mortuary” period of 200 years, dates from 
1710 to 1910. During this period, less than 100 cases were described at 
autopsy. Morgagni knew of the existence and mentions a case in 1711. 
One would expect this reference of Morgagni to be the first, but Chomel, 
of the Academy of Paris, in 1710, gave an account of a woman, aged eighty, 
who had a pouch or pocket in her duodenum with stones found at autopsy. 
For two years previous to her death she had complained of pain and gas 
two hours after eating. 

The second period, known as the period of “rontgenology,” from 1910 
on, abounds with reports of cases diagnosed by the X-ray, some confirmed 
at operation and others at autopsy. Therefore incidence is frequent. Re- 
garding position, it has been found in all three portions of the duodenum, 
usually the second projecting from the median surface. The diverticula 
may be multiple or single, as high as six are reported. 

It is more often found in the relatively old. The size of the sac may 
vary from very small to three to four centimetres deep and one to two 
centimetres wide. They consist of mucous membrane and connective tissue, 
and are devoid of a muscular layer. Except in complications they are devoid 
of signs of inflammation. Other writers claim that they have a complete 
muscular coat. 

Symptoms are probably due to complications. While they may give 
symptoms it is practically impossible to diagnose them without the X-ray, 
as the symptoms are usually similar to those of inflammation of the other 
anatomically adjacent viscera as in inflammation of the stomach, duodenum, 
gall-bladder or pancreas. 

Lucinian reports a diverticulum perforated into the pancreas. His patient, a 
woman, thirty-eight years of age, had been operated upon two years previously for. 
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gall-bladder disease. A gall-bladder full of stones had been removed but her symptoms 
of indigestion, pain after eating, and gas, showed no improvement for two years, after 
which she was X-rayed and the diagnosis made of duodenal diverticulum perforating 
into pancreas. This was confirmed by operation. Operation cured her of her symptoms. 

Gask (St. Bartholomew’s Hospital Report, vol. lxii, 1929) advises against opera- 
tion in these cases merely because they may be picked up in the X-ray and believes 
the large majority give no trouble. He tells of a case that was operated upon and no 
inflammation found. Two years later, because of a continuance of symptoms, upon 
reoperation an ulcer on the lesser curvature was found, which he felt was overlooked 
at the time of the first operation. 

There are many complications but only a few are reported with serious result. Pro- 
longed retention of material in the sacs favors diverticulitis. Inflammation favors 
ulceration. Ulceration favors perforation. 

Monsarrat iiAthe British Journal of Surgery, 1926, reports an acute perforation 
in a woman, aged fifty-eight, with recovery following operation. Bauer (Geneva, 1912), 
reports a fatal obstruction. 

The speaker remarked that perhaps the most interesting phase of this subject dis- 
cussed in this literature is the etiology. Most of the writers conclude that the cause 
is congenital. The studies of Falcomer and Tandler all support the view that duodenal 
diverticula are congenital in nature, representing abortive attempts at the formation 
of a supernumerary pancreas. Linswanger holds that they are congenital only in the 
sense that these pancreatic anlage cause local defects in musculature. Lockart gives 
the following reasons for attributing diverticula to congenital defects: (1) The con- 
dition has been found in infants. (2) It may be multiple. (3) It may be associated 
with similar changes in other parts of the alimentary tract. Otto Hahn, in a very 
complete review of the literature of duodenal diverticula (1931), quotes exhaustively 
the different writers with their congenital arguments, but, nevertheless, groups the 
“divertikel” later into headings such as : Das Papillen divertikel ; das Ulcers divertikel ; 
das Traktions divertikel; das gallenstein; das sogenante kingenitali ; das stenosen 
divertikel an der flexur duodeno-jejunol — thus concluding that some are congenital, some 
acquired. Odgers, of the University of Oxford, suggests calling them primary when 
there is no obvious cause for their appearance. This includes congenital ; secondary 
when there is some cause, such as ulcer, adhesions, or stricture. 

CONGENITAL DUODENAL ADHESIONS 

Dr. Harry E. Knox remarked that adhesions were spoken of by Neff 
and Haden in the American Journal of Diseases of Children in 1925 as 
“Transduodenal Adhesion of Congenital Origin,” when they reported the 
autopsy findings in three infants who died of vomiting from unknown cause. 
Again, Higgins and Patterson, of England, in the Archives of Diseases of 
Childhood, in 1926, reported a like condition which they described as “Con- 
genital Duodenal Stenosis Due to Peritoneal Bands.” In February, I 93 U 
the speaker reported to the Philadelphia Pediatric Society a series of six 
cases which he designated as “Congenital Duodenal Adhesions.” Since 
then Dr. Ralph M. Tyson, of Philadelphia, reported four cases. Dr. W. 
Estell Lee, of this Academy, in a personal communication, recorded another 
case and to these already reported Doctor Knox now adds the following two : 

Case I. — Male, white, eight days old, with a history of having vomited 
from birth. A diagnosis of pyloric stenosis was made and operation per- 
formed on the fifth day of life. Vomiting continued, was bile stained, and 
the infant continued to lose weight and became extremely dehydrated. Seen 
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in consultation three days after operation a diagnosis of congenital adhesions 
was made and a second operation was performed on the eighth day. No 
difficulties were encountered and after exposing the duodenum many dense 
adhesions were found and separated. The immediate post-operative condi- 
tion of the infant was far beyond expectation. Vomiting ceased, the child 
began to have green stools and a slight gain in weight occurred. However, 
cedema of the lower extremities developed, the urine showed red blood-cells, 
and the child died six days after the second operation from acute nephritis, 
a condition which is frequently seen after operations upon the very young. 
Autopsy was refused. 

Case II— White, male, eighteen days old, weight five pounds and 
fourteen ounces, with a history of vomiting since birth, and jaundice; marked 
dehydration, sunken fontanelles ; chest and heart negative. Liver and spleen 
not palpable. There were slight gastric peristaltic waves, but not the typical 
golf ball type, but more of a general gastric wave. There was a temperature 
range of 99 0 to ioo°. When seen in consultation congenital adhesions were 
strongly suspected and operation advised. Operation was performed on the 
eighteenth day, after pre-operative preparations of three hypodermoclyses 
under ether anaesthesia. An upper right rectus incision was employed. 
Upon opening the peritoneum, a rather thick purulent fluid escaped. The 
duodenum was identified and numerous adhesions extending from the 
under surface of the liver to the duodenum were found. These were 
separated by blunt dissection. All haemorrhage was carefully controlled. A 
half-inch incision was made suprapubically and a small rubber tube drain 
inserted into the pelvis. Wounds were closed. The patient left the operat- 
ing room in fairly good condition. The next morning it was discovered 
that a loop of small bowel had escaped around the rubber tube drainage ; 
this was replaced. After this the child appeared to improve greatly, vomit- 
ing ceased, the temperature reached normal for the first time since birth, 
and the infant began to have green stools. But this improvement was short 
lived, as vomiting recurred, dehydration became marked and the child died 
eight days after operation. The incision was reopened after death and a small 
fecal fistula found in the loop of bowel which had herniated. The subhepatic 
fossa showed the adhesions had reformed, but the purulent peritonitis recov- 
ered from. 

This second case presents evidence which tends to support the speaker’s 
theory that the cause of the adhesions may be the result of infection which 
originates from intra-uterine sources, traveling through or along the umbilical 
vessels or portal vein to the subhepatic fossa. In reviewing the symptoms 
that have been outstanding, and by which one may have their attention 
called to this most interesting and important and rather common surgical 
condition of early infancy, Doctor Knox mentioned the following: 

(1) Vomiting. Occurs immediately after birth. In the early stages 
regurgitation rather than actual vomiting is the rule. Liquids are rejected 
almost as soon as they are taken, while as time goes on, vomiting becomes 
cumulative as well as projectile. Bile-stained vomitus is fairly common and 
bile is not seen in vomitus from a case of hypertrophic stenosis. 

(2) Peristaltic waves occur, but the waves are a general gastric type at 
first, later becoming hour-glass in type as the gastric distension increases 
due to the obstruction beyond the pyloris. 
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(3) Loss of weight, dehydration, constipation and lessened urine output 
complete the picture. 

(4) X-ray examination is very helpful in some cases, but when these 
little patients are greatly dehydrated, as most of them are,' very little is 
gained and risk is added by the time required for the examination and the 
necessity for lavage afterward. If in operating upon a supposed case of 
hypertrophic stenosis no hypertrophy is found the subhepatic fossa should 
always be explored. 

Dr. Walter Estelle Lee asked that Doctor Bromer discuss this subject 
from a radiological standpoint because he has probably had more experience 
with these lesions in infancy than any one else in Philadelphia. At the 
Children’s Hospital a child presenting all of the symptoms of congenital 
hypertrophic pyloric stenosis, diagnosed as such by another radiologist, was 
correctly diagnosed by him. This child was nine months of age, a rather 
unusual period for congenital hypertrophic pyloric stenosis. The child was 
a Mongolian idiot and had the physical development of a baby of three 
months. X-ray pictures confirmed the clinical symptoms of obstruction 
of the pylorus. At operation there was found an enormously dilated pylorus, 
measuring one inch in diameter when the stomach was distended with air, 
and beyond this pylorus a duodenum distended to the size of a golf ball. 
Distal to this were adhesions of the second portion of the duodenum to the 
gall-bladder, liver and hepatic flexure producing the obstruction. 

Dr. Ralph Bromer (by invitation) demonstrated the rontgenograms 
of a number of cases of duodenal adhesions and discussed the interpreta- 
tion of the findings. 


RHEUMATIC PERITONITIS 

Dr. Edgar H. Weber (by invitation) reported the case of a boy, age 
seven, who was admitted to the emergency ward of the Episcopal Hospital 
in February, 1932, with the diagnosis of appendicitis and peritonitis. Two 
days previously he had returned from school feeling tired and was feverish ; 
the boy was purged. The following day, severe abdominal pain with vomit- 
ing occurred and these persisted until admission. Except for headache, 
during the examination there were no other complaints. The bowels had 
moved several times following the laxative. He had had a definite attack 
of acute rheumatic fever one year previously. Otherwise, the past and family 
histories were irrelevant. 

The throat was reddened ; the heart revealed no demonstrable lesion. 
Abdominally, the findings were those of a lower abdominal peritonitis. 1 here 
was well-marked bilateral rigidity with acute tenderness throughout the 
lower one-half of the abdomen. Peristalsis was faintly audible. The child 
was tender throughout the pelvis on rectal examination. He seemed reliably 
certain that sharp motion of the left ankle was painful. The temperature 
was ioi°. The leucocyte count was 35,000. . . . 

Because of the atypical appendiceal history, the throat condition and 
possible significance of pain on motion of the ankle, the possibility of a 
systemic infection, was seriously considered. The abdominal manifestations 
possibly being only part of the picture, laparotomy was postponed, a decision 
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the wisdom of which the speaker still questions. On the following day there 
was an acute arthritis of the left ankle, beginning involvement of the right 
knee without appreciable change in the abdominal findings. On the third 
day the original joint improved but arthritis of both knees and the right 
ankle developed. In addition, the boy became semi-stuporous, very irritable 
and had moderate rigidity of the neck with retraction of the head and a 
bilateral Kernig’s sign. 

Large doses of salicylates were begun at this time and within twenty- 
four hours the meningeal and peritoneal phenomena had almost entirely 
abated. Joint pains subsided but a three-weeks’ course of typical rheumatic 
fever ensued. A mitral regurgitant murmur developed on the seventh day, 
increased in intensity and was present on discharge three weeks subsequently. 

That this boy had at the onset of his illness a peritonitis, clinically, 
could hardly be questioned. Doctor Weber realized the absence of essential 
proof in the form of operative findings and histological sections, but con- 
tended that it was a serous membrane phenomena of acute rheumatic fever, 
basing this contention upon the following: (i) Its occurrence in a young 
individual having had a previous attack of rheumatic fever. (2) The sub- 
sequent course of the illness. (3) Its spontaneous resolutions apparently 
hastened by the administration of salicylates. These features are in complete 
accord with those of other reported cases of rheumatic peritonitis. 

It is unusual to have such pronounced involvement of the peritoneum 
at the onset of acute rheumatic fever, and quite rare to have the meninges 
participate in this polyserositis. This case was presented entirely as a matter 
of interest and without thought of encouraging its consideration in the 
etiology of acute peritonitis. It might possibly be considered when ab- 
dominal complications occur in the course of this acute infection. 

Dr. Edgar H. Weber said that the term “rheumatic” is here used in its 
most limited sense, namely, pertaining to the acute infectious disease, acute 
rheumatic fever. Thus, rheumatic peritonitis indicates an inflammation of 
this serous membrane incited by the organism of acute rheumatic fever. 

Dr. Calvin M. Smyth, Jr., recalled a case of a little girl six years of 
age, who was brought in to the Abington Hospital one night with typical 
history of acute appendicitis. She was operated upon a few hours after 
admission, at which time a comparatively normal appendix was found but 
the lumen was packed with round worms. Her symptoms were, there- 
fore, thought to be due to mechanical rather than inflammatory conditions. 
Three days after operation she complained of pain in both hips and there- 
after ran a typical three-weeks’ course of rheumatic fever. Dr. Joseph 
Stokes, who saw her at that time, was inclined to attribute her original 
symptoms to the rheumatic involvement of the lymphatic tissue in the 
appendix or else that the appendix had nothing whatever to do with the 
picture. 
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AN INTER-RINGED CLAMP 

A specially designed ring clamp to hold and secure tissues and viscera 
has proved satisfactory in many diverse operations after extensive trial. 

The usual ring clamp has two equally grooved rings which, when closed, 
fix the tissue between them in an actual bite or crush. It is required that 
all the grooves and bars match and set exactly, otherwise the entire clamping 
surface is disturbed and the instrument fails to function properly. 



Fig. i. — Use of the inter-ringed holding clamp in hemorrhoidectomy. A, B, C, D and E views of 

the grasping parts of the instrument. 

The mechanical principle involved in the type of ring clamp we have 
developed is not new ; its non-slip quality has been employed in the Mathieu s 
tongue forcep, and it is commonly used in almost all catches for hose supporters. 
The instrument has two rings of unequal size. The smaller ring (diameter 
inch) insets into the larger one (diameter % inch) leaving a free space of 
i millimetre between their nearest circumferences. (Fig. I.) It is into this 
free space or circular niche that the grasped tissue or viscera is firmly held 
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with a minimum of trauma by the opposing and counteracting rings in a 
grip secure and non-slipping ; although without direct pressure and crush. 

A clamp with unequal rings has advantages peculiarly useful for special 
operations. For hemorrhoidectomy, the smaller ring is applied to the skin 
surface of the hemorrhoid and the larger ring to mucous-membrane part of 
the hemorrhoid within the rectum. (Fig. 2.) This facilitates skin conserva- 



Fig - z, T" T . he inter-ringed clamp grasping one of the hemorrhoids, a .— The larger of the rings is 
applied to the internal or mucous membrane, b — To show the smaller ring applied to a small skin 
surface, c The dissection of the hemorrhoid which is held firmly with this non slipping clamp. 


tion and permits a large amount of slack mucous membrane of the rectal wall 
to be removed. Two essential requirements of the hemorrhoidal operation 
are thereby accomplished. 

I have often demonstrated the helpfulness of this inter-ringed clamp in 
deep and difficult dissections of the ampulla of the gall-bladder to free it from 
intimate adhesions and viscera. The application of the larger ring to the 
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right side of the ampulla and the smaller ring to its opposite side permits a 
competent hold of this organ and helps to a clearer exposure of the cystic 
artery and the cystic duct. For this purpose I have provided the clamp with 
a long handle (io-inch). 

For vaginal operations, necessitating flap elevations and dissection, this 
instrument has proved extremely useful. It is helpful and comfortable to 
maintain a purchase on these tissues without the annoyance of their escape 
by slipping or tearing during the steps of mobilization. 

Cystic tumors and organs distended by fluid or gaseous contents may be 
grasped with comparative security by this inter-ringed clamp. The applied 
tension can be easily regulated by the pressure exercised through the handles 
and its notched catches. 

William L. Wolfson, M.D. 

Brooklyn, N. Y. 

PROGRESSIVE LENTICULAR DEGENERATION 

Wilson’s disease 

Wilson’s disease, known as progressive lenticular degeneration, is a 
rare condition. Banti’s disease likewise is of comparatively rare occurrence 
and has hepatico-splenic symptoms in common with Wilson’s disease. Stand- 
ard works of pathology and systems of surgery have neglected to cite the 
similarity and even mention Wilson’s disease with Banti’s disease. 

Report of a Case. — A boy, aged fourteen, was admitted to hospital May 6, I93L 
complaining of his head feeling heavy. April 12 he had had a chill with fever and re- 
mained in bed until May 1 when he noticed his feet were swollen. There were red spots 
on his abdomen and blood in his urine. No history of sore throat. Epistaxis since age 
of three years. He was of Portuguese birth; apathetic in appearance, temperature 100, 
pulse 100, respirations 20. Eyes. — Pupils react to light and accommodation. Eycgrouuds. 
— Negative. Ears. — Negative. Throat. — Chronic inflamed tonsils. One carious tooth. 
Lungs. — Negative. Heart. — A- > P-, A soft systolic murmur transmitted to axilla. 
Abdomen. — Liver enlarged 6 centimetres below costal margin. Spleen felt, enlarged and 
tender. No varicosities. Extremities. — Marked oedema of both feet and ankles. Patel- 
lar reflexes, ankle clonus and Babinski test normal. No petechife or discolorations of skin 
or mucous membranes. 

Laboratory Findings. — Rbntgenogram of chest and heart showed no changes present. 
Stool negative. No typhoid organisms isolated. Widal negative. Repeated urinalysis 
showed heavy albumin and many red blood cells which disappeared after June 2. 

On admission blood picture showed hemoglobin 80 per cent., red blood cells 4,160,000, 
white blood cells 7,100 (normal differential except for 10 per cent, eosinophilia). On 
May 24 the eosinophilia was absent. 

Discharged June 4 as suffering from acute hemorrhagic nephritis, with possible 
Banti’s disease. 

Readmitted June 23 complaining of constant headache. Appeared sluggish and lethar- 
gic, not interested in surroundings. Temperature, pulse, and respiration normal. Liver 
enlarged to 8 centimetres below costal margin. The lower pole of spleen was felt at 
level of umbilicus. Icteric color of skin. Vandenbergb test normal, urine showed no 
bile but heavy albumin and many red blood cells. CEdema of legs absent. Epistaxis 
daily. Sinus rontgenograms normal. Blood count between July 29 and August n re- 
mained normal with white blood cells varying from 7,200 to 9,200. Platelets^ 200,000. 
Blood clotting and bleeding time normal. Wasscrmann and Kahn negative. Spinal fluid 
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8 millimetres mercury pressure, fluid clear and colorless. Cell count 6, globulin very 
slight trace. Sugar positive. Blood chemistry showed non-protein nitrogen 34 milligrams 
and sugar 77 milligrams per 100 cubic centimetres of blood. Blood-pressure 100/80. 

July 24 subconjunctival haemorrhages appeared. No wedge-shaped conjunctival 
thickening as in Gaucher’s disease. Patient had a severe vomiting attack. Skin had a 
brownish-yellow appearance. 

With the epistaxis, subconjunctival haemorrhages, the oncoming emaciation the 
enlarging spleen and liver, it was decided that surgical intervention was necessary. 

July 26, pre-operative diagnosis, Banti’s disease. Operation , splenectomy. 

The spleen was four times normal size, smooth of surface and with a few adhesions 
which were separated with ease from both poles. Gall-bladder thickened with pearl- 
gray coat and about 14 centimetres in length, greatly enlarged, but emptied easily. 
Liver enlarged a hand’s breadth below the costal margin, surface hobnail, stony hard and 
suggestive of advanced portal cirrhosis. Small amount of free fluid in abdomen. Post- 
operative diagnosis, Banti’s disease. 

Post-operative course . — Stormy for three days and then uneventful recovery. White 
blood cells rose from 6,800 the day before operation to 14,600 on August 3. Discharged 
August 25 as improved though liver still remained enlarged. 

October 21 he was readmitted to hospital after attending school for six weeks. His 
teacher noticed he was extremely nervous, often crying aloud in the class room. He was 
ataxic and his hands trembled on effort. There was hypertonicity of all muscles, the 
elbows were flexed, knees drawn up and the feet held in pes cavus position with toes 
spread out. Patellar reflex increased, no sensory disturbances, negative Romberg and 
Babinski tests. 

There was an increasing dysphagia with loss of body weight from 98 to 65 pounds 
in two months. Saliva dripped from mouth, tears would stream from eyes. Violent 
spasms of facial muscles. The fingers were in hyperflexion, the nails burying themselves 
into the palmar surfaces and the hands twisted to marked ulnar abduction. 

Emaciation rapidly followed and he expired February 16, ten months after onset of 
subjective symptoms. 

Microscopical Report. — Spleen, weight 1,010 grams. There was a diffuse hyper- 
plasia of the pulp with an increase of fibrous connective tissue. No evidence of Gaucher’s 
cells could be found. 

Liver . — Section showed advanced atrophic cirrhosis of the liver lobules, the entire 
field being replaced by fibrous connective tissue. Blood-vessels showed similar overgrowth 
of fibrous tissue. 

Brain . — The areas of the putamen and globus pallidus were necrotic and had the 
appearance of a tuberculous excavation of the lung. Sections showed no normal paren- 
chymatous tissue ; increased vascularity at periphery. No giant cells could be found. 

The family history showed this interesting background: Mother, age thirty-two. 
Convulsions in early childhood and again at age of sixteen. One illegitimate child before 
marriage. Mental age nine. Binet I.Q. 54. Is now in Territorial Hospital for the 
feeble-minded. 

Father, age fifty-four. Heavy alcoholic. Confined to penitentiary for incest with 
daughter (a) at age of twelve. 

Siblings . — (a) Daughter, age fifteen, in Detention Home for gonorrhoea. No nervous 
symptoms. 

( b ) Son, age twelve, in home for feeble-minded, mental age three years nine months. 
Binet I.Q. 44. 

(c) Son, age ten, attends school. Work poor ; stumbles a great deal. Marked twitch- 
ing of face and hands. 

(d) Patient, age fourteen, mental age eleven years. Binet I.Q. 79. 

Francis J. Halford, M.D. 

Honolulu, Hawaii 
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THE PRINCIPLE OF THE LOOP IN BANDAGING 

Certain portions of the human anatomy, because of position and conforma- 
tion, do not lend themselves readily to bandaging. In these locations the use 
of adhesive plaster may also be contraindicated because of danger of spreading 
infection and secondly if wet dressings are indicated adhesive tape will not 
usually hold the dressings in place. 

Specifically we are to describe the use of this principle of bandaging to the 
neck, axilla and breast. W e term this a principle because it has a wide range 
of application and if the surgeon is ingenious he can use this loop principle 
of bandaging in many other locations other than those to be described. 

In the case of neck bandaging the surgeon is hindered by the fact that a 
tight bandage cannot be applied and that the usual method of bandaging leaves 
a loose, slipping dressing. In the case of thyroid surgery an adequate rotary 
bandage cannot be satisfactorily applied because of the lowness of the incision. 




Figs, i and 2 show the method of application of the loop principle to neck 
bandaging. Using a 3 -inch gauze bandage a loose loop (1) is passed over 
the shoulder and under the left axilla and tied at point A. The bandage is 
carried across the chest to point B and loop (2) placed about right axilla and 
shoulder and tied at point B. It is important that these loops are loosely tied. 
The bandage (Y) is then used to weave the bandage around neck by figure 
eight and cross bandaging (Fig. 2), using the loops at each reflection of the 
bandage to anchor the bandage. The bandaging is done equally anteriorly 
and posteriorly giving the result as shown in Fig. 2. Arrow (Fig. 2) shows 
that the bandage can be carried anteriorly if desired as far down as the nipple 
level and posteriorly to the middle of the scapula. The resulting dressing is 
fixed without being tight, is comfortable and allows free motion of arms. The 
dressing can be moistened without any difficulty and there is no adhesive to 
touch skin. The dressing in our hands has been excellent in surgery of neck, 
as in thyroid surgery, carbuncles, wounds of upper central portion of chest 
and shoulders, etc. 
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The axilla is a most frequent site of infection and every one has experi- 
enced difficulty in securing a dressing in that location, especially when wet 
dressings are required. Fig. 4 shows the loop principle of bandaging as applied , 
to the axilla. A loop of bandage is placed loosely around the neck on the side 
opposite to the axilla to be dressed and a knot tied at the level of the acromial 
spine on the side of the axilla to be dressed. The bandage is then loosely 
weaved back and forth as shown in diagram, using the loop for anchoring each 
turn of the bandage. It is important that the weaving be done to well over 
the point of the shoulder laterally and to the level of the sternoclavicular joint 
medially. At first the application of the bandage seems awkward because 
there is a tendency in the early weaving operation to draw the bandage too 
tightly and secondly because the weaving is not done uniformly. After several 
attempts one soon learns to apply a very handsome dressing in this fashion. 
The arm is given free motion, dressings cannot slip and wet dressings can 




readily be maintained. Spreading of infection by tight adhesive dressings to 
hair follicles and adjacent tissues is eliminated. 

Fig. 3 shows the application of the loop principle to breast dressings. A 
loop (3) is fashioned from the neck on the same side as the breast to be 
dressed to the axilla on the opposite side. Weaving the bandage from the 
front to the back over the dressing using the loop as anchor allows the reten- 
tion of dressings to the breast and again free motion of arms result and wet 
dressings can be applied. 

This form of bandaging has been efficient and a great comfort to us to 
apply and has been enthusiastically received by the patients. We hope that 
other surgeons will try not only to use this principle on the specific locations 
described but also will devise other forms of loop bandaging in other locations. 

Victor Carabba, M.D. 

Third- Surgical Division , Bellevue Hospital- 

New York, N. Y. 
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REMOVAL OF BRILLIANT GREEN STAINS 

In reply to many inquiries concerning the removal of brilliant green stains 
from linen, the National Aniline and Chemical Company which manufactures 
the dye has furnished the following information. 

(1) To every 4 ounces of hot soap solution add 1 tablespoon of ordinary 
hydrogen peroxide. Immerse clothing and leave for some time in the hot 
solution. Rinse well in cold water and dry. 

(2) Stains can also be removed by immersing clothing in a solution pre- 
pared by dissolving about 200 grams of sodium perborate in 50 litres of hot 
water. After immersion the solution should be brought to a boil and allowed 
to boil for approximately one-half hour. Draw water off and run in fresh 
water and wash clothing thoroughly. If stains still remain, they can be easily 
removed by applying good soap or soap powder direct to the stained spots. 
Then thoroughly rinse and dry clothing. 

(3) Almost any common bleaching agent on the market will remove stains. 

Joseph K. Narat, M.D., 
Chicago, III. 
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ELECTROSURGERY 

A CLINICAL REPORT ON 118 OPERATIONS 

By Howard Lilientiial, M.D. 
of New York, N. Y. 

After an experience in more than 118 operations performed in whole or 
in part with the aid of electrosurgery, it becomes my duty to make a report 
embodying my opinion as to the cases in which this method of operating is 
applicable. I shall present a few brief illustrative histories and some sug- 
gestions concerning technic. 

Gottesman, Perla, and Ziegler, in a paper published nearly two years ago,* 
presented the results of a study based upon animal experimentation in which 
the opinion was given that surgery of this type should not be promiscuously 
employed. Since then and in spite of this article electrosurgery has been 
increasing and its results, both immediate and remote, have been not only 
encouraging but often brilliant. 

There are two important points in which it seems to me that the reporters 
have drawn unwarranted conclusions : First, that primary union is less likely 
to occur in a wound made by the electric method than in one made with the 
ordinary scalpel; and, second, that foreign-body necrosis with giant-cell 
reaction appears and that this is harmful. Farther on I shall discuss these 
two aspects of electrosurgery. 

There are various units on the market for the production of a suitable 
bipolar electric current. This is not the place to describe and explain the 
physics of electrosurgery but those who are interested in this phase of the 
subject are advised to consult the excellent chapter in the recent book by 
Howard A. Kelly and Grant E. Ward.f 

While it is undoubtedly desirable that the surgeon should know every- 
thing about his instruments I feel that the knowledge of the application and 
proper use of a piece of apparatus is more important than the details of its 
construction and the theory of its function. For example, in the use of the 
cystoscope it is not essential that the operator should understand all the 
optical details of the telescope with which he is working, although its general 
principles must, of course, be known to him. 

The Incision . — With the instrument at my disposal in which the oscilla- 
tions are extremely frequent I have been able to divide the skin by a rapid 

* Surg., Gynec., and Obst., vol. li, p. 667, 1930. 

t Electrosurgery. Howard A. Kelly, M.D., and Grant E. Ward, M.D., Chap. II, 
W. B. Saunders Company, 1930. 
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stroke, the tissues falling apart with no visible evidence of cauterization. 
Dr. Beverly Chew Smith* in a comparison of the microscopical appearance 
of sections of healed wounds following incision by knife and by electricity 
finds that the union is no less firm in one than in the other. Clinically, this 
is confirmed by my own experience. Upon applying the recently divided 
tissues to each other after electric incision there is immediate adhesion, and, 
this being more nearly aseptic than any scalpel wound can be, it is not sur- 
prising that rapid linear cicatrization occurs, whether the skin union was 
secured by metal clips, adhesive plaster, or by sutures. I am assuming, of 
course, that we are dealing with so-called clean cases. If infection is present 
it would be unreasonable to expect primary union by any method. 

If current-oscillations are slowed down the division of the tissues be- 
comes more and more associated with wider spreading of the area of coagu- 
lation and destruction of cells; and if the incision, even with rapid electric 
oscillations, has been made slowly a similar widening of the area of necrosis 
will take place and primary union will be less likely to occur. 

The question, then, resolves itself into one of technic. We may compare 
in a similar manner the healing of a slow incision with a blunt knife! with 
the result after the quick stroke of a keen edge. 

By the electric method there is, perhaps, a little less bleeding from tiny 
points than is seen when the steel scalpel is used, but actual spurters, both 
large and small, must be caught with clamps in the usual manner. The next 
step in hemostasis, however, is one in which electricity has a great advantage 
over the ligature. A touch of the slow coagulation-point to the clamp, care- 
fully isolated from all other instruments and from the surrounding walls of 
the wound will, in a second or two, seal the crushed vascular mouth with a 
firm eschar. A single wiping after the clamps have been removed should not 
be followed by hemorrhage. Any vessel which bleeds after such sponging 
should be ligated. 

The danger of infection by catgut or other ligature material I consider 
to be greater than that of recurrent haemorrhage after sterile electrocoagula- 
tion. Catgut may harbor organisms as it comes from the tube or spool and, 
besides, it must be handled in tying the knot — even though with gloved 
fingers — thus subjecting it to at least one more possibility of infection. 

As to the appearance of foreign-body giant cells in the presence of necrotic 
material it should be noted that these same cells are to be found in the 
neighborhood of any foreign body such as a ligature. I cannot understand 
why the mere presence of these cells should be regarded as undesirable. On 
the contrary, they have to do with the destruction and disappearance of the 
foreign body, whether this be a tissue eschar or a true corpus alienuin. 

ABSTRACTS OF HISTORIES WITH REMARKS AND SUGGESTIONS 

My first case was one of apicloysis for the compression of a tuberculous cavity m 
the lung. In the method which I employ in this procedure the wound is temporaril} 

* Paper read at meeting of New York Physical Therapy Society at the New ^ ork 
Academy of Medicine and to be published in the Archives of Physical Therapy. 
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closed and in a few days is reopened. Compression of the lung is accomplished by daily 
packing from the outside of the parietal pleura. I felt that here, even if an accident were 
to occur, the field would be easily accessible arid any untoward situation could be reme- 
died. In this instance the operation, consisted in an incision beginning near the axilla 
and running downward and forward for about six inches. This opening was made with 
a quick long stroke, passing easily through the fatty layer down to the muscle. The 
pectoralis major was nicked at right angles for the sake of better exposure. The elec- 
tric scalpel was abandoned on reaching the bony chest-wall, two ribs were resected sub- 
periosteally in the ordinary manner and the intercostal vascular bundles were ligated 
with catgut. All other vessels were caught with clamps and when a dozen or more 
were in place each clamp was lifted and was touched with the coagulating current for 
about two seconds and then removed. There was no bleeding. Extrapleural packings 
were inserted and the skin was temporarily closed over these packings by heavy stitches 
to be removed in four days. At the end of this period I found, to my astonishment, 
the cutaneous wound healed not only primarily but so firmly that it required considerable 
effort to separate its edges. There was no bleeding when the packings were taken out 
and subsequent progress was satisfactory, the patient making an excellent recovery. 

This first trial eliminated at once the fear that primary union would not 
take place in a wound correctly made by electrosurgery. Manifestly this 
was of no importance in theS case in hand and it was for this very reason 
that I had selected it as a test. The fact that there was no bleeding, while 
very satisfactory, was not conclusive, for, after all, this was only one case, 
and to establish confidence in hemostasis in electrocoagulation there would 
have to be further observations. 

Twice since then I have done this operation with perfect satisfaction so 
far as the electric scalpel was concerned. 

In addition to the three cases of apicloysis I present a list of other 
operations : 

Thoracoplasty for pulmonary tuberculosis, twenty-eight operations upon 
fourteen patients. Pulmonary suppuration, twenty-seven operations upon 
ten patients. Chronic empyjema, eleven operations upon seven patients. 
Operations upon the chest-wall, seven upon seven patients. Carcinoma of 
the breast, six operations upon six patients. Carcinoma of the lung, four 
operations upon four patients. Appendicitis, nine operations upon nine 
patients. Cholecystectomy, six operations upon six patients. Inguinal and 
femoral hernia, six operations upon five . patients. Operations for ranula, 
thyroidectomy, sebaceous cyst of the scalp, orchidectomy, osteomyelitis, one 
case each, eleven in all. In addition to these there were an indefinite number 
of phrenic neurectomies in which electrosurgery was used for hemostasis 
only. 

Operations upon the Thorax. — These may be divided into two classes: 
Those in which the chest-wall alone was attacked, and those in which the 
organs within the thorax were operated upon. I have found without excep- 
tion that electrosurgery is of enormous value in operations upon the chest- 
wall only, or as a preliminary to intrathoracic procedures. 

Chest-Wall. — N on-malignant Tumors of Breast . — Three cases, all ex- 
tirpation of localized tumors. In none was there any mishap because of 
electrosurgery. The usual clean healing of the skin was the rule. 
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Carcinoma of the Breast. — In six cases of this disease, two of them com- 
plicated because of the necessity for immediate plastic operation, I found no 
cause to complain of the electric scalpel. Hemostasis by coagulation espe- 
cially proved to be a great time saver. Primary union occurred in all these 
cases except one and here, on account of the unavoidable tension of a plastic 
procedure, there was necrosis of the edges of the skin for about three inches. 
Healing was complete five weeks after the operation, however, without fur- 
ther procedure. 

There was one hematoma. It formed very slowly — more than a week 
after operation. This eventually necessitated reopening part of the firmly 
healed wound, after which there was prompt recovery. 

In these mammary carcinomas I did not employ the electric method in 
dissection near the axillary vessels, but coagulation was employed except when 
a vessel spurted on wiping it after the forceps had been removed. 

In the thorax as well as in other parts of the body I have been led to the 
conclusion that in sloughing or merely suppurating wounds ligatures might 
better be used than electric hemostasis. It is worth remarking, however, 
that even in these cases the entrance wounds when made through healthy 
skin healed with unusual rapidity. 

Chest-zuall. Miscellaneous. — The chest-wall alone was operated upon 
seven times. There was one carbuncle and I excised it with the electric 
scalpel. Of course, primary union was impossible but healing was rapid and 
without complications. In another case I had to deal with an area of movable 
chest-wall, several ribs having been resected with their periosteum by another 
surgeon long before. There was a small bronchial fistula at the centre of a 
large area of epithelialized lung. The electric scalpel was used to form skin 
flaps to cover the lung after its epithelial coating had been dissected away 
with scissors. The wound was drained at each extremity, but union of the 
flaps was perfect and final and rapid healing followed.* 

Apicolysis. — Three cases. One has already been discussed and the other 
two showed nothing remarkable. 

Thoracoplasty. — In the twenty-eight thoracoplasties there was much less 
bleeding than I have encountered when the ordinary scalpel was used, and 
the number of ligatures employed in the checking of spurting vessels was 
greatly reduced. Indeed, in one case, a secondary thoracoplasty where ten 
ribs were resected at one sitting, the entire operation was completed without 
the use of a single ligature. There was primary union. In another instance 
ten ribs were resected in two different seances without employing a single 
ligature, and there was perfect primary healing. 

In none of the other twenty-six operations had I the slightest regret for 
having employed the electric method. Occasionally a particularly rebellious 
spurter had to be tied but, as stated before, the total number of ligatures 
was very small. 

* Surgical Clinics of North America, vol. xii, No. 2. 
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I have found that when the electrode passes through muscular tissue 
there is violent twitching, and that this occurs whether the patient is operated 
upon under local or general anaesthesia. Kelly andi Ward (loc. at.) state 
that this contraction depends upon the number of current-oscillations. I 
have not had an opportunity to verify this but it would be an, important 
factor in the selection of an electrosurgical apparatus. Of course, the 
manipulations about the bony structures, including the actual resection of 
ribs, must be performed with the usual bone-cutting instruments. 

I am certain that in a thoracoplastic operation the time is shortened by 
at least one-quarter, perhaps even more. Healing is fully as rapid as I have 
found it when using the steel scalpel and ligatures, and the surgeon has an 
agreeable sense of security from infection. I have lately omitted the indi- 
vidual suture of muscle and fascial layers in these thoracoplasties, content- 
ing myself with a few double silkworm-gut strands which pass through skin, 
fascia, and muscle. The cutaneous edges are approximated more exactly 
with metal clips. After all there is little or no tension because a section 
of the framework of the chest having been removed, the soft parts are 
actually redundant over a thorax of diminished capacity. 

Another advantage of this form of surgery is the greatly diminished or 
even total absence of post-operative pain in the wound itself, which I imagine 
depends upon the destruction of the terminal portions of the divided sensory 
nerves. 

Intrathoracic Procedures. — In this list there are twenty-seven opera- 
tions which were performed for suppurative diseases. I have not cared to 
employ the electric method here except for entrance through the skin and 
muscles of the thoracic wall, for fear of conduction of the electric current 
to the cardiac muscles with danger of arrhythmia, or even death from spasm. 
I have never seen a fatal case of this kind but I have heard of the accident 
and can well understand its physiology. 

In the twenty-seven cases referred to I have seen no untoward phenom- 
enon which could have been produced by the electric technic. There were 
four cases of pulmonary bronchiectatic disease with resection of a lobe or a 
part of a lobe and among them there has been no fatality; this, of course, 
not being by virtue of electrosurgery alone. It is merely mentioned in pass- 
ing. The current was not employed within the chest. 

Empyama . — The eleven operations for chronic empyaema were extremely 
complicated and difficult, all seven of the patients having been operated upon 
before I saw them, some of them many times. Here, too, the electric incision 
was of greater importance than the hemostasis, which was usually accom- 
plished by ligation with electrocoagulation as an adjunct. None of the 
patients has died. Four are long since recovered. One has a tuberculous 
pleural fistula and was operated upon merely to reduce the size of his 
empysema. Two are still under treatment but are rapidly convalescing. 
It was in one of these cases that I learned the lesson that electrocoagulation 
may be unsafe in securing hemostasis in suppurating fields. There was a 
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severe secondary bleeding which demanded reopening of the wound. The 
patient is now nearly ready to' be discharged from the hospital. 

Carcinoma of the Lung. — There were four cases. No patient recovered, 
and in none was life shortened by electrosurgery. 

Abdomen. — Appendicitis. — The skin incisions were made with the elec- 
tric instrument. The fascia was cut with the scalpel or scissors and the 
remainder of the operation was completed in the usual manner. All vessels 
of the abdominal wall except the epigastrics were coagulated instead of being 
ligated. In seven of these cases there was primary union ; in one there was 
a little exudate which was treated by opening the wound at its extremities 
and which finally healed before the patient left the hospital three weeks 
after her operation. In another instance the electric apparatus was not in 
perfect condition and the incision had to be made slowly. It was necessary 
to draw the wound edges in, contact with adhesive plaster for some days 
after the skin clips had been removed. 

Gall-bladder Disorders. — In six cases the gall-bladder was removed and 
it was in one of these that I learned to fear electric section of the aponeurosis. 
There was a separation of the wound six days after operation necessitating 
complete resuturing. The patient was an emphysematous man with a wide 
costal arch. While I believe that this accident might have occurred under 
any technic, I am willing to acknowledge the probability of added danger 
when an avascular tissue like the aponeurosis has to be divided and sutured. 

One of the patients upon whom I operated for appendicitis had to have 
her gall-bladder removed at the same sitting. Because of faulty functioning 
of the apparatus the incision had to be made slowly. Here, too, the skin 
separated over a distance of about one-half inch and the entire wound was 
treated by firm strapping. Subsequent union was excellent. 

In operations 1 within the abdomen I have occasionally made use of the 
electric scalpel in dividing adhesions or in ablating organs, but I fear the 
accidental contact of the electrode with a mobile viscus and, therefore, prefer 
not to employ it as a rule in operations upon the abdominal organs. 

Hernia. — Six cases of hernia (one of the femoral variety, the others 
inguinal) two of which were recurrent, were successfully operated upon with 
good results. Three of these, however, developed exudates, one of them 
purulent, evidently due to an infected chromicized catgut ligature. All of 
the patients, however, recovered perfectly, and since the skin only was elec- 
trically divided (not the essential parts of the hernia) I do not feel that the 
slight accidents could have been ascribed to the electric technic. In no case 
was the patient kept longer in the hospital than the usual three weeks. I feel 
that in this region of the body absolute sterilization of the skin is difficult 
and that the employment of a truly antiseptic knife is a distinct advantage. 

Miscellaneous. — Of the eleven cases of miscellaneous operations nothing 
remarkable is to be reported. 

Concluding Observations. — (i) The rapidity and perfection of heal- 
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mg in cutaneous wounds depends upon the speed with which the incision 
is made. 

(2) Only an instrument with extremely frequent oscillations is suitable 
for making the incision. 

(3) The rate of healing of properly made wounds is equal to that of 
those made with the scalpel. 

(4) The firmness of the immediate adhesion of the cutaneous edges 
compares well with that of ordinary incised wounds. 

(5) Wounds made slowly or with an instrument whose electric oscilla- 
tions are not sufficiently rapid do not heal as well as those made with the 
scalpel. 

(6) The histological appearance of healed wounds electrically made 
differs from those in incised wounds but does not indicate tensile weakness, 
or any other undesirable quality. (Beverly Chew Smith, loc. cit .) 

(7) An electrically made wound is more likely to be aseptic than one 
made with the knife. 

(8) In checking haemorrhage from the smaller vessels electric coagula- 
tion is much more speedy and quite as satisfactory as ligation. Large vessels 
should, however, be tied. There is to be found in the text of this paper a 
description of the application of the clamp and coagulation method applied 
to spurting vessels. 

(9) In sloughing wounds there is danger of recurrent or secondary 
haemorrhage no matter what method has been employed. Most surgeons will 
prefer the ligature in these conditions. Electrocoagulation is absolutely 
aseptic and no ligature can carry the same degree of certainty. 

(10) When local anaesthesia is employed in the section of muscle there 
is a sensation of electric shock accompanied by contraction of the muscles 
as they are divided. Therefore, general anaesthesia is preferable in electro- 
surgery. 

• Precautions. — In the immediate neighborhood of the heart is is believed 
that dangerous phenomena may occur because of muscular stimulation of 
this organ. 

No metal instrument in contact with the skin or with other instruments 
should be touched with the electrode. 

The electrode fastened to the patient’s arm or leg must be firmly secured. 
It must not be in contact with wet drapings of any kind for fear of burning. 

No electric spark should be employed near an explosive anaesthetic, nor 
near explosive cleaning fluids. 

While working in the mouth electric contact with dental fillings and 
metal prosthetic appliances must be avoided. 

It seems to be the impression among operators inexperienced in this 
kind of surgical procedure that its only important use is in the extirpation 
of malignant growths and that it should not be employed when first-intention 
healing is to be desired. As a matter of fact, electrosurgery as a routine 
is a distinct advance over the more usual methods. 
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THE DIAGNOSIS AND OPERATIVE CONTROL OF 
ACUTE PYOGENIC PHLEBITIS COMPLICATED 
BY GENERAL SEPTIC INVASION* 

By Harold Neuhof, M.D. 
of New York, N. Y. 

FROM THE SURGICAL SERVICE OF MOUNT SINAI HOSPITAL 

An acute phlebitis of venous radicles occurring at the site of a primary 
infection is a pathological process which is an essential part of the infection 
but is not ordinarily a clinically recognizable or significant lesion. On the 
other hand an acute phlebitis, derived from and in close proximity to an 
infective focus which is usually secondary, is a frequent source of general 
septic invasion and thus a not uncommon cause of death. When phlebitis 
occurs the main venous trunk draining the infective or suppurative focus is 
commonly involved. The incidence of acute phlebitis, and in particular, of 
acute phlebitis of large venous trunks, in severe pyogenic infections, is per- 
haps much higher than is generally believed. In an analysis made by Aufses, 
Hirshfeld and myself of 150 patients at the Mount Sinai Hospital suffer- 
ing from surgical septicaemia from a great variety of causesf 41 per cent, 
revealed a phlebitis secondary to a suppurative focus. The lesion was always 
well-defined, and readily demonstrable either at operation or at autopsy. The 
phlebitis was the immediate source of the general septic invasion in these 
cases. It was therefore the most important focus from which surgical sep- 
ticaemia was derived. The series is sufficiently large and comprehensive to 
draw the conclusion that acute phlebitis is in fact the most common source 
of general septic invasion and therefore the feature of septicaemia to which 
close attention should be given. Furthermore, an important venous trunk, 
such as the jugular, the axillary, or the external iliac veins, was invaded in 
every instance in our series. It was the realization of the frequency as well 
as the ominous significance of the type of phlebitis in question which led to 
a clinical study of the subject and to the consideration of the possibilities of 
operative relief. 

The classic clinical manifestations of septicaemia derived from pyogenic 
phlebitis are recurrent chills and fever, and metastatic foci, and the classic 
bacteriological evidence is a positive blood culture. This pathognomonic 
triad requires no discussion. It should be pointed out, however, that these 
absolutely distinctive features portray the full-blown picture. Furthermore, 
they are not invariably present and do not necessarily characterize the severest 
cases. Chills occurred in little more than half of the patients in the analysis 
of the Mount Sinai Hospital material to which reference has already been 
made. Typical septic fever existed in only 55 per cent, of the cases. I he 
blood culture was always positive and metastatic foci were usually present, 

* Read before the New York Surgical Society, November 23, 1932. 

f To be published. 
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only in the patients who died. An additional point of interest is the fact that, 
contrary to a widely held belief, phlebitis need not be accompanied by a 
richly positive blood culture. In at least one-third of the cases in our series 
the number of colonies per cubic centimetre was less than ten. There were 
several proven cases with negative blood culture. 

The clinical picture and the significance of phlebitis of the lateral sinus 
and of the pelvic veins are known universally. On the other hand the sig- 
nificance of an identical clinical picture indicating the likelihood of phlebitis 
secondary to a focus of suppuration in adjacent soft parts does not appear 
to be very generally appreciated. Hence many efforts have been made to 
eradicate, surgically, relatively uncontrollable processes in the lateral sinus 
and pelvic veins whereas a much simpler and potentially more efficacious 
surgical attack on a phlebitis secondary to surface infection can be classed 
as a rarity. Some remarks are warranted therefore on the subject of phlebitis 
complicating infection of the soft parts. The recognition of the early stage 
is vital if operative control is to be attempted. A typical history antedating 
the phase of phlebitis is that of a distant and often insignificant primary 
infection, such as an infected blister of a finger or a pustule on the leg. This 
is followed by regional lymph-node involvement — axillary or femoral, for 
example — with a varying amount of fever. Sustained fever out of propor- 
tion to the degree of the adenitis should lead to the suspicion that infection 
is extending or has extended to the regional vein — the axillary or femoral 
in these instances. 

Under other circumstances a frank axillary or femoral abscess has devel- 
oped and has been incised. If fever persists and cannot be accounted for 
by the local findings, a phlebitis is to be suspected. A phlebitis is the most 
probable cause of sustained fever if the regional infective or suppurative 
focus has been adequately eliminated by operation and no other cause is 
discernible. Should a chill supervene, its repetition does not have to be 
awaited in order to recognize the existence of a phlebitis. The same state- 
ment holds of course for a positive blood culture. In my experience a collec- 
tion of pus in the soft parts in the region of a venous trunk does not suffice to 
explain the clinical picture under such circumstances, no matter how large 
the abscess may be. 

A phlebitis and usually a suppurative thrombophlebitis must be postulated 
and can be tentatively excluded only if the vein is exposed by operation and 
appears to be normal. A very important feature of the clinical course of 
the septic invasion from phlebitis from any source, and more particularly 
from phlebitis secondary to suppuration in the soft parts, is the apparently 
benign early phase that is often encountered. In not a few instances the 
patient does not appear ill for the major part of the duration of the general 
infection and only towards the end, when operative measures would probably 
no longer be of avail, is the full significance of the situation clinically 
appreciable. 

It is evident from the foregoing that the diagnosis of phlebitis is easy 
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in the classical group, comprising about 60 per cent, of all cases, and may 
have to be based chiefly on exclusion in the remaining 40 per cent. There 
are occasional instances in which the inflamed vein can be felt as such. They 
are more than counterbalanced by cases in which its existence cannot even 
be suspected on clinical grounds and in which a working diagnosis of phlebitis 
must be made empirically. 

The pathological process in the infected vein has been the subject of a 
considerable literature which deals chiefly with the various forms of phlebitis 
as they are encountered in their final advanced stages at autopsy. Any re- 
lationship that may exist between the type and degree of phlebitis and the 
clinical course has received scant attention. As far as my limited experiences 
go I have been unable to determine definitely any relationship between the 
two although I have gained an impression to which reference will be made. 



Fig. 1. Fig. 2. 

Fig. 1. — Cross-section, of the axillary vein showing early acute phlebitis. There is leucocytic 
infiltration of the wall of the vein, with scanty bacteria at A, none at B. No thrombosis in any of 
the sections taken from various parts of the vein. (From Case IV.) 

Fig. 2. — Cross-section of brachial vein removed at a later date in the same case. The wall of 
the vein is greatly thickened and there is diffuse leucocytic and bacterial invasion with purulent 
thrombosis. 

Many observations will be necessary in order to acquire worth-while infor- 
mation on this surgically important question. 

The degree of phlebitis which I have encountered at operation ranged 
from slight changes in the wall of a patent vein to the characteristic white- 
walled vein expanded about its adherent purulent thrombus. Other varieties 
noted at operation were an infected vein converted into an almost obliterated 
cord-like structure, a slightly^ inflamed vessel containing fluid pus, a whitened, 
thickened vein containing fluid blood, and a lesion which is essentially an 
inflammatory or a suppurative periphlebitis. 

Details of the microscopical examination of excised specimens of veins 
will not be given, but three points of surgical moment, gained from the his- 
tological study, should be stressed. The first is that the degree of acute 
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phlebitis, with its invasion of the intimal and subintimal zones by bacteria 
and polynuclear leucocytes, cannot be estimated accurately by the gross ap- 
pearance of the vein at the time of operation. The second point is that 
phlebitis may be found upon microscopical examination at a site at which 
the vein appears entirely normal in cases of phlebitis not associated with 
thrombosis. Finally, a severe clinical course may ensue from a phlebitis 
which is not accompanied by thrombosis. In fact, it is my impression that 
the macroscopically (gross) thrombophlebitic type may give rise to a com- 
paratively less virulent form of septic invasion although I have some evi- 
dence to indicate that the non-thrombosed may be converted at a later stage 
into the typical thrombophlebitic variety. There is certainly no present 
means of determining if an acute phlebitis without thrombosis will persist 



Fig. 3. Fig. 4. 

Fig. 3. — Purulent thrombophlebitis of the axillary vein. There is ccdema, leucocytic infiltration and 
new-formed vessels, in the subacutely inflamed vein, and an adherent purulent thrombus. (Case III.) 

Fig. 4. — Normal axillary vein in the section proximal to the site of thrombophlebitis in the 

previous case. 

as such throughout the course in any given case. The bearing of these obser- 
vations on the question of treatment will be noted. 

There can be no doubt of the fact that phlebitis of a surgically accessible 
and recognizable vein is the feeding focus of surgical septicaemia in many 
cases. There can also be no doubt of the terrific mortality under so-called 
conservative treatment although occasional recovery with non-interference 
unquestionably occurs. It is probably the picture of the great extent of the 
phlebitic process so often seen at autopsy which leads to a sense of futility 
as far as a surgical effort at its control during life is concerned. Neverthe- 
less, the otological surgeon, working in a cramped space and on a structure 
that cannot be safely excised, is not daunted by this picture and achieves 
tangible results in lateral sinus phlebitis. There is every logical reason for 
believing that his results as far as saving of life is concerned can at least 
be matched and in all probability be surpassed in the more accessible general 
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surgical fields. Whereas he must often temporize by evacuating a thrombus 
and leaving behind the infected vein, the general surgeon can often remove 
without danger the vein bearing the lesion. The only striking difference 
of which I am aware between sinus phlebitis and phlebitis elsewhere is the 
slower evolution of the clinical manifestations in sinus phlebitis in many 
instances. 

It is because phlebitis associated with general surgical infections usually 
spreads so rapidly and often leads to death from septicaemia so quickly 
that the indication for operation is truly urgent. In my opinion the indica- 
tion exists not only when a definite diagnosis has been made, but also when 
the probability of phlebitis is seriously considered. There is quite as much 
justification for exploratory operation for suspected pyogenic phlebitis com- 
plicated by general septic invasion as for other suspected lesions. Phlebitis 
was encountered at operation in every instance and usually to an extent but 
little suspected in all the cases in my experience. The exceptions I would 
offer to the indications for operation are the unusual cases in which the 
clinical picture is of a continuously benign character, a phlebitis involving 
many veins that cannot be traced, and of course surgical interference with a 
venous trunk whose patency is essential to life. It would lead too far afield 
to enter into a discussion of indications for or against more extensive opera- 
tions which would also include elimination of the phlebitic process. For 
example, amputation of a limb for septicaemia versus drainage of infection 
and operation for the phlebitis in that limb might be a matter for careful 
consideration. In such a case, however, amputation, if decided upon, would 
probably not suffice unless the process in the vein were completely eradicated 
as well. Conceding the possibility of spontaneous subsidence of phlebitis 
after the elimination of the causative infection, there is never any assurance 
of such an issue. The gamble on spontaneous subsidence is a dangerous one 
when a phlebitis is the source of a septicaemia. 

An operative treatment for pyogenic phlebitis complicated by general 
septic invasion must be based on a plan for complete elimination of that 
focus. Proximal ligation of the vein should be considered a temporizing 
method. That that procedure may have to be employed on the pulmonary 
vein or the portal vein, or on the left subclavian vein because of the thoracic 
duct, is obvious. However, its advocacy as the principle of treatment is 
illogical for two reasons; first, the infective and ofttimes suppurative process 
of and in the vein is left behind to extend peripherally to an uncontrolled 
extent, and, secondly, the feeding focus may continue to infect the circula- 
tion through parallel venous trunks. Proximal ligation of the vein should 
be classed as an operation which is more apt to fail than to succeed in its 
purpose, and should be reserved for circumstances in which more effective 
operations cannot be practised. In the face of a desperate or potentially 
desperate situation, a temporizing operation has little to commend it when 
a more definitive one is available. The procedure I wish to advocate is the 
excision of the vein at the site of phlebitis, the excision to be carried beyond 
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the visible limits of the phlebitic process whenever feasible. It is difficult 
to understand the objections to this plan. There should be no fear of oedema 
resulting from excision of a main venous trunk, because the evidence is 
clear, I think, that oedema is due to lymphatic and not to venous obstruction. 
For example, I have excised the entire axillary vein on several occasions, 
the right subclavian, the common femoral, and the external iliac veins, with- 
out observing any oedema of the extremities. Furthermore, there should 
be no great compunction about the elimination of the vein as a blood carrier 
since that function will be more or less lost as the result of the more or less 
obturating lesion within its lumen. 

The technic of operation is based essentially on liberal exposure of the 
vein at the site of phlebitis or suspected phlebitis. After the presence of 
phlebitis has been established and excision is decided upon, the operative 



Fig. 5. Fig. 6. 

Fig. 5. — Purulent thrombophlebitis of external iliac vein, showing maximal inflammation of the 
wall of the vein at the site of the adherent thrombus. The vein was normal at no great distance from 
the proximal limit of thrombosis. 

hie. 6.~Purulent thrombophlebitis of the internal jugular vein. (Case VIII.) Note that the phlebitis 
continues below the termination of the thrombus (to the end of the specimen removed at operation). 

exposure of the vein is extended beyond the limits of phlebitis whenever 
feasible. Considerable sacrifice of structures may be required for such’ ex- 
posures, as illustrated in some of the case reports. Special attention should 
be given to adequate operative exposure proximal to the end of the lesion, 
because excision is to be performed beyond the limits of the phlebitis. This 
step has been responsible, I believe, for the fact that phlebitis proximal to the 
site of excision was not found at autopsy on the patients who died after 
operation (see case reports) when excision beyond the limits of phlebitis 
was performed. Furthermore, the blood cultures in these cases, which had 
been richly positive before operation, became negative or presented scanty 
growth after excision. Excision from a point proximal to the site of 
phlebitis has also been the reason for the successful results, in my opinion. 
Either a serrefine or a temporary ligature is placed on the proximal portion 
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of the vein before dissection of the vein is carried out. The release of the 
vein from inflammatory tissue or suppurative areas in which it may be 
embedded has been difficult on a few occasions. 

A plane of cleavage between the vein and surrounding tissues can always 
be found, however, and the dissection in this plane will isolate the vein for its 
excision in one piece. The question of the method of dealing with involved 
branches of the infected venous trunk is an open one. It has not been my 
practice to dissect them out for any distance because I believe that that 
dissection is not essential, and in addition would lay open too many tissue 
planes. It may be argued, however, that the blood-stream might become 
infected anew by way of these involved tributaries. I know of no evidence 
to indicate that this can occur unless there are parallel communicating trunks, 
and in actual practice it has not been noted. 







Fig. 7. — Purulent thrombophlebitis of the innominate vein removed at a later date 
in Case VIII. There is an elevated parietal thrombus. The phlebitis continued 
below this toward the heart, to terminate at A. 

The problem of excision of the vein in the presence of thrombophlebitis 
(the most common lesion) is a straightforward one, for the microscopical 
alterations in the vein do not extend very far beyond the visible and palpable 
site of the lesion. On the other hand the question as to the procedure to be 
employed when phlebitis without evident thrombosis is encountered cannot 
be answered unreservedly at the present time. In such instances the micro- 
scopical examination reveals a diffused infection of the wall of the vein 
with minimal or no thrombosis. Infection may be present to the same degree 
where the vein appears normal as at the site of visible phlebitis. This "as 
the case in one patient whose axillary vein was excised. (Case IV.) A1 
though there was no evidence of further infection from the proximal stump 
after operation a typical pyogenic thrombophlebitis of the whole brachial iem 
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developed (see case report). The excision of the axillary vein may have been 
the cause, or the relatively slight phlebitis of the axillary vein may have been 
the first stage of thrombophlebitis. With the evidence at hand, excision or 
incision or any other effort at immediate elimination of the focus cannot 
be advocated in the treatment of phlebitis without thrombosis. Under the 
impression that the thrombotic phase would be desirable, tending to localize 
the zone of phlebitis, I shall in future cases attempt various methods at excit- 
ing thrombosis when phlebitis without thrombosis is encountered at opera- 
tion. One method would be the application of the coagulating current to 
the wall of the vein at the site of phlebitis, the operation to be terminated 
by placing a pack snugly against that site. Excision could then be practised 
several days later if in fact thrombophlebitis was noted at the second exposure 
of the vein. In the case of the lateral sinus the thrombus could be evacuated 
in the customary manner. Procedures along such lines should be tried, in 
my opinion, rather than primary excision or other operative efforts in the 
presence of phlebitis without obvious thrombosis. 

The following case reports comprise the experiences in recent years. 
The records of earlier operations, especially those performed during the 
period of the" World War, are unfortunately not available. It can be stated, 
however, that the experiences parallel those described in the case reports. 
The first two cases illustrate what may be termed the pre-septic phase of 
pyogenic phlebitis. 

Case I. — Acute Phlebitis and Periphlebitis of the Dorsal Vein of the Foot. Exci- 
sion. Recovery. — (Mount Sinai Hospital No. 336367.) Male, forty-six years old. 
Admitted with a history of a swelling on the dorsum of the right foot of four days’ dura- 
tion, accompanied by fever. The patient ascribed the lesion to constriction by a tight 
shoelace. On admission the temperature was 101.2 0 . There was moderate swelling and 
marked redness on the dorsum of the foot. The redness extended above the ankle, 
shading off rather abruptly over the inner aspect of the mid-calf. The appearance 
suggested erysipelas but was not distinctive. In the midst of the swelling on the dorsum 
of the foot there was felt a narrow elongated mass which was exquisitely sensitive. 
This was interpreted as a phlebitis of the dorsal vein of the foot. At operation this vein 
was found to be the seat of a phlebitis which diffusely involved the vessel for a distance 
of about two inches. It was surrounded by multiple punctate abscesses. The vein 
appeared normal beyond the indicated limits. Its branches at the site of phlebitis were 
apparently not involved. The vein was excised well beyond the limits of the lesion and 
the wound was packed. The erysipelas-like, widespread redness of the skin subsided 
immediately after operation. The wound went on to rapid healing. 

Case II. PyoplilcbiUs and Periphlebitis of the Dorsal Vein of the Foot. Excision. 
Rcco very .— (Mount Sinai Hospital No. 335804.) Male, thirty-five years old. Was 
admitted with a history of long-standing epidermatophytosis of both feet. Six days 
e ore admission redness and soreness of the second toe of the right foot developed, 
iree days later pain and redness appeared on the dorsum of the foot. A day later pain 
was noted in the popliteal and femoral regions. The day before admission the patient 
e t c u j and five hours before admission there was a shaking chill of fifteen minutes’ 
uration. The admission temperature was 103.8° which fell to subnormal the next day. 
icrc was a localized infection about the nail bed of the fourth toe with some oedema 
o%er tie orsum of the foot. Here there was felt a rather firm, not fluctuant, tender 
sve mg a out an inch long and one-quarter of an inch wide. It lay in the long axis of 
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the dorsum of the foot and directly beneath the skin. There was no overlying increased 
heat and no lymphangitis. Several femoral lymph-nodes were tender to pressure, but 
were soft and discrete. In a consideration of the nature of the lesion the interpretation 
narrowed down to a probable suppurative phlebitis, for there was no evidence of abscess 
formation or spreading infection and the source of the chill and high fever was appar- 
ently derived from the lesion on the dorsum of the foot. The blood culture was negative. 

Operation was done on the second day after admission when the temperature was 
99.6°. An incision was made over the swelling on the dorsum of the foot and infiltrated 
tissue was encountered. Several minute suppurative foci were traversed to expose a 
firm, longitudinal mass. The vein leading into it was dissected free and found to be 
thick-walled and patent. Two veins leading out from the mass were similarly thick- 
walled and patent. After these were tied off the mass was excised and the wound 
packed. Upon cutting across the mass it was found to be a collection of fluid pus 
within the lumen of a thick-walled vein. The lesion was therefore a suppuration within 
a vein with multiple areas of suppurative periphlebitis. The progress of this lesion on 
non-operative treatment would have been in one of two directions : either the gradual 
evolution of the multiple areas of suppuration about the vein or progressive invasion of 
the blood-stream via the patent venous trunk communicating with the collection of pus 
within the vein in the infected field. 

The post-operative course was uneventful. There was no post-operative rise in fever 
and the patient was discharged on the sixth day with a clean, superficial, healing wound. 
The infecting organism was a hemolytic streptococcus. 

Case III. — Suppurative Thrombophlebitis of the Axillary Vein. Septic Course 
Characterised by Unusually High Fever. Excision of Axillary Vein. Prompt Disap- 
pearance of Bacteria from the Bloodstream. Recovery. — (Mount Sinai Hospital No. 
313362.) Male, thirty-six years old. Admitted with a ten-day history of chills with 
fever ranging from 104° to 108.5°. There was an upper respiratory infection at the 
onset as well as an infected (?) blister on the left thumb. On admission physical exam- 
ination was negative except for a healed blister of the thumb and a red throat. A left 
ethmoiditis was found but the lesion was interpreted as not being a suppurative one. 
During the patient’s stay of one week before operation there were several chills followed 
by rises of temperature to 106.8°, 107°, and 108.2°. Axillary fullness was noted as well 
as a metastatic focus in the right elbow and in one phalanx of a finger. Blood culture 
was positive for haemolytic streptococcus. There was the evidence of a left subpectoral 
abscess when the patient was seen by me one week after admission. I therefore inter- 
preted the septic state as being derived from a suppurative phlebitis of the axillary vein. 

At operation an incision was made across the axilla which was later extended to 
sever transversely the pectoralis major. A very large multilocular subpectoral abscess 
was evacuated, the pus being sacculated in several pockets. A shelf of tissue between 
two of the collections led to the region of the axillary vein. On dividing the shelf 
inflamed axillary lmph-nodes were found adjacent to the vein. The latter in its second 
portion was white, thickened, and expanded around a thrombus which was about an inch 
long. The first portion of the axillary vein presented the tapering off of the phlebitic 
process and was of normal appearance near the apex of the axilla. The lesion tapered 
off similarly into the third portion of the axillary vein. A ligature was placed on the 
first portion of the axillary vein and the vein was then dissected out of the dense, inflam- 
matory bed which agglutinated it to the surrounding structures and particularly to the 
axillary artery. All the branches of the vein appeared free from involvement. The vein 
was excised down to its junction with the brachial. Upon opening the specimen the 
adherent purulent thrombus was found to be about two inches long with mesial rounded 
and distal tapering ends. The wound was packed. 

Microscopical examination of the excised portion of the axillary vein showed a 
thrombophlebitis with large numbers of bacteria. The sections taken from the proximal 
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and distal ends revealed normal vein. In this case microscopical examination showed 
that the phlebitis did not extend far beyond its macroscopical limits. 

The blood culture was negative shortly after operation. Improvement in the septic 
state set in promptly. There was oscillating fever for two weeks after operation due to 
peripheral metastatic foci, some of which required incision and drainage. Others sub- 
sided sppntaneously. In particular a pyarthrosis of the right shoulder of bacterial nature 
as demonstrated by the culture of the aspirated pus (hemolytic streptococcus) subsided 
spontaneously. The patient was discharged with healed wounds five weeks after opera- 
tion and the follow-up revealed normal function of the left upper extremity. At no time 
after operation was there oedema in this extremity. 

Case IV.— Acute Phlebitis of the Axillary Vein without Thrombosis. Excision. 
Suppurative Thrombophlebitis of the Brachial Vein. Excision. Recovery. — (Mount 
Sinai Hospital No. 335973-) Male, twenty-eight years old, sustained an injury to the 
fourth finger of the right hand seven days before admission. He expressed a drop of pus 
from the site of injury three days later. The following day there developed axillary 
pain, nausea, vomiting, and diarrhoea. There was high sustained fever and chilly sensa- 
tions, but no definite chills. The admission temperature was 105 °. There was a localized 
infection of the finger, no lymphangitis, and a tender mass in the right axilla. The 
patient’s physician stated that there had been no lymphangitis before admission. There 
was limited abduction at the shoulder and the axillary swelling became more obvious when 
the arm was abducted to a right angle. It could then be more easily examined and was 
interpreted as a mass of discrete, inflamed lymph-nodes. In the absence of lymphangitis, 
axillary or sub-pectoral abscess, the sustained feveT was ascribed by exclusion to a 
phlebitis of the axillary vein. An exploration of the axillary mass and of the axillary 
vein was therefore decided upon. A blood culture was taken and showed no growth. 

At operation the day after admission an incision was made across the axilla and 
carried over the surface of the lateral border of the pectoralis major. The latter was 
severed at a later stage when approach to the first portion of the axillary vein was 
desired. Several enlarged lymph-nodes were encountered in the mid-axilla, and one 
which was unusually large and soft was removed. Its removal exposed the axillary vein 
in its mid-portion. (The removed lymph-node when cut across showed several areas of 
necrosis.) Between several of the soft lymph-nodes there were two small collections of 
thin pus. The portion of the axillary vein exposed by the removal of the enlarged 
lymph-node was found to be reddened, lustreless, and obviously inflamed. Further dis- 
section of the axillary vein revealed a similar change to a lesser degree toward the apex 
of the axilla. At the very apex the appearance of the vein was normal. The distal por- 
tion of the axillary vein was similarly quite normal in appearance. A ligature was placed 
on the vein at the apex of the axilla, another on the vein at its junction with the brachial. 
The branches were tied off and the vein was removed in. one piece. The wound was 
packed. After the vein had been excised some of the contained blood was withdrawn 
under antiseptic precautions and cultured. The report of the culture was haemo- 
lytic streptococcus. 

An erysipelas-like infection about the wound developed soon after operation. The 
temperature slowly subsided to reach below the 102 ° level on the ninth day. By the 
eleventh day there was the fully developed evidence of a phlebitis of the brachial vein. 
The latter was converted into a localized, tender, cord-like infiltration extending down to 
die bend of the elbow, surrounded by brawny oedema and redness of the overlying skin. 

us escaped from the axillary wound upon pressure over the upper end of the obviously 
thrombosed brachial vein. -Excision of the brachial vein was done through an incision 
exposing the full length of the vein. Infiltrated tissue was encountered and the identity 
0 structures was not easy because of this and because of very free oozing. The median 
nerve was dissected away and the vein exposed. Throughout the limits of the exposure 
t ie rachial vein was white, thick-walled, and by palpation could be interpreted as con- 
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taining a firm thrombus. It was embedded in inflammatory tissue from which, however, 
it could be readily shelled when the proper plane of cleavage was found. The dissection 
was continued to within a short distance of the elbow, although there was no evidence of 
the termination of thrombophlebitis at this level. All the branches were similarly 
involved. The brachial vein was removed without placing a ligature at the lower end 
because it was thought that if suppuration supervened at this end pus would be permitted 
to escape. Upon cutting across the specimen at different levels, it was found that the 
maximal degree of phlebitis existed at the upper level, but the lesion was advanced 
throughout. The incision was lightly packed. 

The clinical course was satisfactory after excision of the brachial vein. Fever sub- 
sided progressively and temperature was normal in a week. The patient was discharged 
about three and one-half weeks after excision of the axillary vein with clean, granulating 
wounds. He was seen at follow-up two months later at which time there was full motion 
at the shoulder- and elbow-joints, and good power. 

The microscopical examination of the axillary vein showed the same degree- of 
phlebitis in sections taken from the proximal portion as from the mid-portion, namely, 
definite but not severe inflammation of the walls with bacterial invasion. There was no 
thrombosis in any of the sections. The brachial vein showed a severe thrombophlebitis 
in all sections. It is interesting to note that so severe a thrombophlebitis, accompanied 
by rich bacterial invasion, could exist in the brachial vein and its branches without cor- 
responding clinical manifestations. This can be accounted for by the fact that the vein 
was cut off from the general circulation. The branches of the brachial vein, which were 
involved to the same degree as the parent trunk and which were not excised, did not by 
communication feed the blood-stream. This feature therefore supports the statement 
made in the body of the paper to the effect that side branches need not be dissected out 
unless they communicate with a parallel venous trunk. 

Case V. — Acute Thrombophlebitis of Axillary Vein. Drainage of Axillary Abscess. 
Excision of Axillary Vein. Cessation of Bactcricemia. Death from Multiple Abscesses 
of the Lungs. — (Mount Sinai Hospital No. 265618.) Male, twenty-four years old. Sus- 
tained an incised wound of the left index finger five days before admission. Two days 
later superficial infection of the finger was noted together with pain in the left axilla. 
The latter was progressive and generalized pains and fever developed. On admission 
the temperature was 103.6°. There were enlarged and tender left axillary lymph-nodes. 
Fever subsided but rose on the fourth day to 104°. Blood culture taken on that day was 
sterile. Two days later there was a chill followed by rise of fever to 105.2°. A blood 
culture was taken but operation was proceeded with before the result could be known. 

At operation by another surgeon an axillary abscess was evacuated. The day after 
operation a report on the blood culture was made, 200 colonies of haemolytic streptococci 
per cubic centimetre being present. There was a second chill that day and with that chill 
and the positive blood culture there could be little doubt as to the existence of a pyogenic 
phlebitis. At operation an incision was made across the axilla severing the pectoralis 
major and subsequently the pectoralis minor. There was no retention of pus in the 
drained abscess. Inflammatory tissue was traversed and inflamed lymph-nodes dissected 
away in order to expose the axillary vein. The latter was intimately adherent to sur- 
rounding structures in its mid-portion. Here it was white, thickened, and contained a 
large thrombus. The lower limit of the phlebitic process was much more obvious than 
the upper. Accordingly the normal brachial vein was ligated and the axillary vein dis- 
sected out in retrograde fashion. Upon traction on the freed vein the upper limit of the 
phlebitic process could be visualized and a ligature was placed on the normal third por- 
tion of the subclavian vein. The branches of the axillary vein at the site of the throm- 
botic process presented recent thrombi where they were divided between ligatures at 
some distance from the axillary vein. The other branches of the vein appeared free from 
phlebitis. The vein was excised in one piece and the wound packed. 
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Microscopical examination of the vein revealed a severe thrombophlebitis which ter- 
minated well within the limits of the specimen. The septic state was maintained after 
operation, fever ranging between 102° and 105° until death ensued eighteen days later. 
A blood culture taken the day after operation disclosed two colonies of haemolytic strep- 
tococci per cubic centimetre, a subsequent one, five colonies, and the remaining ones (five 
in number) were sterile. The maintenance of the septic state was due to a metastatic 
pleural infection which was drained, a pyarthrosis of a knee-joint which was aspirated, 
a pararectal abscess which was drained, and presumably to multiple abscesses of the lungs. 
At autopsy innumerable abscesses of the lung were found. There was as well 
fluid pus in the phlebitic left brachial vein. The left subclavian vein was found entirely 
free from phlebitis. In commenting on this casq it can be assumed that the multiple 
abscesses of the lung developed at an early phase of the septic state, before the axillary 
vein was excised. The excision of the vein succeeded in controlling further invasion of 
the blood-stream. The phlebitis of the brachial vein can be compared with that noted 
in the former case and it was therefore probably of no great significance in the main- 
tenance of the septic state. 

Case VI. — Phlebitis of Jugular Vein. Putrid Abscess of Neck. Excision of Vein. 
Drainage 0} Abscess. Recovery. — (Mount Sinai Hospital No. 312108.) Male, forty 
years old. A gangrenous tonsillar abscess was incised three days before admission. 
Fever, which had been present before, rose to a high level (106°). A swelling on the 
left side of the neck developed together with a euphoric state. On the day of admission 
there was a severe chill of a half hour’s duration. On admission the patient was excitable, 
restless and flushed, profoundly prostrated, and euphoric. The left tonsil was the site 
of an incised wound with somewhat necrotic margins. There was a pronounced wide- 
spread fullness on the left side of the neck extending from the mastoid process down 
to the root of the neck. 

Operation was performed directly after admission with the diagnosis of deep 
suppuration complicated by a phlebitis of the jugular vein. Under local anaesthesia a 
free incision was made in front of the sternomastoid which was retracted laterally. The 


internal jugular vein was exposed and found to be thickened, lustreless and elevated by 
inflamed lymph-nodes in its mid-portion. In the lower part of the neck it was free from 
evidences of phlebitis. The vein was therefore tied off at this level. It was Exposed 
above the site of phlebitis, found to be of normal appearance, and ligated. The vein was 
then excised. Beneath it the carotid sheath was exposed and a foul abscess on and 
beneath the sheath was evacuated. The suppurative tract led directly to the lateral wall 
of the pharynx. The tract was split open for adequate drainage and ventilation. 

Improvement began shortly after operation, fever soon subsiding and the septic 


state rapidly disappearing. The anaerobic infection was treated by oxygenation. The 
patient was discharged with, a healing wound eighteen days after admission. In this 
case the prompt disappearance of the septic state cannot be ascribed solely (or perhaps 
at all) to the excision of the jugular vein. The evacuation of the deep cervical abscess 
may have been the definitive step. 

. ^ ASE VII. Proliferative Phlebitis of the Axillary, Subclavian, and Innominate 
Icms. Paitial Excision of the Subclavian Vein. Ligation of the Innominate Vein. 

eath. (Mount Sinai Hospital No. 319434.) Male, forty years old. Entered the 
rospital with a history of onset of sore throat and dysphagia eleven days before admis- 
sion. There was fever, and on the diagnosis of quinsy an incision was made (but no 
pus obtained) five days before admission. Fever continued, swelling appeared in the 
oner part of the neck, patient became irrational and icterus developed. Physical exami- 
nation on admission revealed a disoriented and confused individual. There was a hepato- 
spjmomegaly apparently of long duration and unrelated to the acute illness. At the 

A°bi° ^ 1Cre WaS a rec ^ ene d> indurated swelling interpreted as a deep cellulitis. 

00 culture taken shortly after admission was positive (40 colonies of haemolytic 
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streptococci to the cubic centimetre) and the patient was obviously suffering from a 
sepsis derived from a phlebitis. 

At operation an incision was first made over the swelling at the root of the neck and 
nothing other than devitalized inflammatory tissue was encountered. The internal 
jugular vein was exposed and presented no significant changes. Further exploration 
behind the clavicle disclosed the same type of devitalized tissue which was now met in 
the region of the subclavian vein. The latter was then exposed and found to be con- 
verted into a greatly thickened, cord-like structure embedded in inflammatory tissue. 
The dissection was continued to expose the axillary vein which was also the seat of a 
similar process and similarly embedded in devitalized inflammatory tissue. No pus was 
encountered. The proximal end of the phlebitic process was not exposed for two rea- 
sons : first, because of the fact that the thoracic duct was presumably in the operative 
field, and secondly, because suppuration was not encountered and the lumen of the vessel 
appeared obliterated. A section of the lateral portion of the subclavian vein together 
with an adjacent part of the axillary vein was removed. There was no bleeding from 
either end although ligatures were not applied. At the end of the operation the dictated 
comment was that the situation was not clear and that the plan was to proceed with an 
effort at reaching beyond the central end of the phlebitis if the septicaemia continued. 
Microscopical examination revealed a subacute proliferative type of phlebitis without 
thrombosis. A blood culture taken the day after operation disclosed a vast increase in 
the number of colonies of haemolytic streptococci (more than 400 colonies per cubic 
centimetre). Fever was low. Two days after the first operation the effort was made 
to ligate the innominate vein beyond the limit of phlebitis. Sections of the first and 
second costal cartilage were removed together with the mesial two inches of the clavicle, 
through a curved incision. The anterior mediastinum was entered and the cord-like 
subclavian vein was exposed. It was followed into the mediastinum and the tissues 
overlying the innominate vein were separated. The vein was found to be a stiff white 
tube enveloped in inflammatory tissue. It was followed to within a short distance of the 
pericardium at which site the inflammatory process tapered off. A ligature was placed 
at the level of termination of phlebitis and securely tied. Excision could not be performed 
because of the inevitable damage to the thoracic duct as well as the unsatisfactory condi- 
tion of the patient. The wound was packed. The patient’s condition did not improve 
after this operation and he died with the picture of continuing infection. 

At autopsy the innominate vein was found to be normal at and proximal to the 
site of ligature. Distally the innominate and the unexcised portions of the subclavian 
and axillary veins were the seat of the same type of phlebitis which characterized the 
excised specimen. There were no metastatic foci. The source of the phlebitis in the 
axillary, subclavian and innominate veins could not be definitely determined. Attention 
is called to the evidence that the inadequate first operation was not only followed by con- 
tinuation of the septic state, but also by its intensification, if the vast increase in colonies 
in the blood-stream can be accepted as a guide. 

Case VIII . — Thrombophlebitis of Lateral Sinus and of Jugular Vein. Evacuation 
of Thrombus fro'm Lateral Sinus. Excision of Jugular Vein. Continued Bactcnaima. 
Excision of Innominate Vein for Phlebitis without Thrombosis. Cessation of Bac- 
tcriamia. Death from Meningo-encephalitis . — (Mount Sinai Hospital No. 322025.) 
Male, fourteen years old. Admitted to the otological service with a five-day history of 
right-sided otitis followed by the development of mastoiditis. At operation shortly after 
admission a suppurative mastoiditis was encountered and there was as well a peri-sinus 
abscess which was drained. Fever was sustained at a high level after operation and 
symptoms of severe meningeal irritation appeared. There were no chills. Blood culture 
was positive (haemolytic streptococcus). 

Four days after the mastoidectomy tenderness and a cord-like resistance were felt 
along the course of the jugular vein The diagnosis was a phlebitis extending down the 
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vein to an undetermined extent. Operation on the jugular vein was proceeded with. 
The vein throughout the operative field was thickened and whitish, filled and emptied 
with respiration, but contained no blood. Through its wall there could be felt a thrombus 
terminating in the lower part. The vein was freed and tied off at the root of the neck 
well beyond the limit of the thrombus. It was then dissected out to within a short dis- 
tance of the mastoid process. The specimen showed a thrombus about an inch long in 
the mid-portion of the jugular vein. The otological surgeon then proceeded with the 
treatment of the sinus phlebitis, the operation consisting in opening the sinus and removal 
of its contained purulent thrombus until free bleeding was obtained from both ends. 

Microscopical examination of the excised jugular vein showed that acute phlebitis 
existed at the lower end of the vein well beyond the limit of the adherent infected 
thrombus. The clinical picture of severe meningeal irritation persisted after operation 
and the blood culture remained positive. Fever was sustained, somewhat irregular, and 
there were no chills. The spinal tap was negative for bacteria although there were the 
evidences of an inflammatory reaction in the meninges. 

A week after the operation on the jugular vein and lateral sinus, the continuing 
sepsis was interpreted as referable to uncontrolled phlebitis below the limit of the 
jugular vein. Accordingly, operation was performed for the purpose of exposing the 
stump of the jugular and the course of the innominate vein. The incision began at the root 
of the neck, extended downwards in a curved fashion across the inner third of the 
clavicle over the anterior chest wall. The sternoclavicular joint was entered and was 
found to contain a small amount of pus. The proximal third of the clavicle was laid 
bare and excised with a Gigli saw. The anterior mediastinum was then entered. The 
innominate vein could not be identified at once and accordingly the stump of the jugular 
vein where it had been ligated was found. It was thick-walled and whitish and was 
employed as a guide for the exposure of the innominate vein. The veins entering the 
latter presented no abnormality and they were tied off as they were met. The junction 
with the subclavian vein was exposed and the subclavian vein was found to be normal. 
Exposure of the innominate vein showed it to be white-walled and firm in its upper 
portion. In its lower, that is the proximal portion, it was of normal appearance. The 
subclavian was then tied off and the innominate vein removed after ligation at its normal 
portion. The specimen was a section of the innominate vein one and one-half to two 
inches long which showed on gross examination a thickened wall but no thrombus. 

Microscopical examiation revealed a typical phlebitis of the innominate vein with- 
out thrombosis. It terminated well within the limits of the specimen. The clinical 
course after operation was that of sustained fever for three weeks and death. Blood 
cultures after excision of the innominate vein were negative. A sacral abscess at the 
site of pressure necrosis was incised. The signs of meningeal irritation continued. No 
metastatic foci could be discerned. Death appeared to be due to a continuing cerebral 
focus rather than to septicaemia. 

At autopsy the distal portion of the lateral sinus was bound down to the surrounding 
tissues in one thrombotic mass with obvious evidence of surrounding inflammation. The 
meninges were dulled and the ventricles were somewhat distended. The cerebral lesion 
'\as interpreted as a productive (toxic) meningo-encephalitis. This appeared to be the 
cause of death. The stump of the innominate vein was healed and there was no evidence 
of phlebitis in the remaining portion. In this case septicaemia was not controlled by 
evacuation of the thrombus in the lateral sinus and excision of the jugular vein, but 

was definitively controlled after excision of the innominate vein beyond the limit of 
phlebitis. 

Summary. Pyogenic phlebitis derived from a regional infective focus is 
a requent source of general septic invasion (surgical septicaemia). 
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When phlebitis occurs, the main venous trunk draining the infective focus 
is usually and obviously involved. 

The classical clinical manifestations of septicsemia derived from pyogenic 
phlebitis are not always present and do not necessarily characterize the 
severest cases. 

There is no definite relationship between the clinical course and the type 
and degree of phlebitis. 

Various forms of phlebitis are described. Tor clinical purposes they can 
be grouped into acute phlebitis without thrombosis and acute thrombo- 
phlebitis, the latter being more frequently encountered. 

The results obtained by attempts at operative control of phlebitis of the 
lateral sinus can at least be matched in general surgical fields, but the effort 
is rarely made. 

Special attention should be given to the early diagnosis and operative 
control of phlebitis secondary to infective foci in adjacent soft parts. 

Barring some specified contra-indications, exploratory operation should 
be performed when phlebitis is diagnosed or seriously suspected as the source 
of general septic invasion. 

Excision of the infected vein, beyond the visible limits of phlebitis when- 
ever feasible, is advocated as the operation to be performed. This procedure 
is a precise one when thrombophlebitis exists, but probably requires modifica- 
tion in the presence of phlebitis without thrombosis. 

The technic of operation is based essentially on full exposure of the lesion 
in the vein. 

The best results can be anticipated with early diagnosis and operation but 
results can also be obtained when an advanced phlebitis and metastatic 
foci exist. 
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MULTIPLE MYELOMA SIMULATING HYPERPARATHYROIDISM * 
By Harold D. Caylor, M.D., and Allen C. Nickel, M.D. 

of Bluffton, Ind. 


We wish to present data concerning a patient afflicted with multiple 
myeloma which in many respects simulated hyperparathyroidism. The cor- 
rect diagnosis was made after biopsy with microscopical examination of tissue. 

Multiple myeloma is a neoplastic disorder of unknown etiology. Approxi- 
mately 60 per cent, of the cases occur between forty and sixty years of age. 7 
The significant clinical findings in multiple myeloma usually consist of pain 
occurring at irregular intervals, bone tenderness, generalized weakness and 
secondary anaemia. Bence-Jones protein has been found in the urine in less 
than half the cases of myeloma 11 and it may be continuous or periodic and 
in scanty or large amounts. Bence-Jones proteinuria may also occur in 
myxoedema, leucaemia and carcinoma. 3 Recurring fever has been observed 
with myeloma, although the temperature is usually normal. 3 Pathological 
fracture may occur in later stages of this disease. 

The significant rontgenological findings in multiple myeloma are multiple 
punched-out and mottled areas in the bone, without distortion of the cortex, 
particularly in the spine, ribs, skull, sternum, clavicle and pelvis. 2 

Histological study of multiple myelomas usually reveal them as one of 
two types, although frequently both types of cells may be present. The 
larger group is the so-called plasma-cell type which is composed in large part 
of cells resembling plasma cells. 3 The other group is the myelocyte type 2 
composed for the most part of cells resembling myelocytes. Some observers 
consider the latter group as more malignant than the former. 

Hyperparathyroidism as a disease entity is a recent exploit in medicine. 
Erdheim apparently was the first to attempt to associate osteitis fibrosis 
cystica with parathyroid tumor and to Mandl (Vienna, 1926) belongs credit 
for the first successful parathyroidectomy. 8 Gold's successful case followed 
two years later. Then in rapid order the disease entity was established, 
through publications by European and American observers. This chronolog- 
ical development has been shown admirably in the excellent study by Donald 
Hunter. 8 


The common symptoms and findings in hyperparathyroidism are progres- 
sive weakness, muscle, joint and vague bone pains and attacks of abdominal 

pam and vomiting, with secondary angemia, weight loss, polydypsia and 
polyuria. 12 ' " ' ‘ 


he significant blood findings consist of hypercalcaemia and hypophos- 
p lataemia. . The urine contains an abnormal amount of calcium due to a 
ne gative calcium balance. There is a marked diffuse rar efaction of the bones 

n; • ^ 7escnte ^ before the Association of Residents and Ex-residents of The Mayo 
n,c ’ x0c bester, Minnesota, October 13, 1932, 
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as evidenced by rontgenograms ; and multiple cysts and tumors of bone are 
frequently encountered . 8 


Case Report. — A farmer’s wife, aged fifty-two years, came to us because of extreme 
generalized weakness and pains in her left side. Her past history was essentially nega- 
tive except for a severe attack of influenza in 1918, and a nervous breakdown in 1923. 
Early in January, 1932, she became almost bedridden because of marked weakness and 
abdominal distress. One of our group (Dr. C. E. Caylor) saw her at her home and 
brought her to the hospital for examination and observation. 

Physical examination revealed a talkative, bedridden woman, not acutely ill, able 
to move her head from side to side but unable to raise it from the pillow. She was 
unable to move quickly and had marked generalized muscular weakness. In rising from 
a prone to sitting position she had to get up sideways and “climb up on her knees,” as 
it were, in much the same manner as a 


patient afflicted with progressive muscular 
dystrophy. Furthermore, gentle but firm 
pressure also caused pains of the muscles 
in various parts of the body. There was 





Fig. 1. Fig. 2. 

Fig. 1. — Rontgenogram of pelvis illustrating the areas of rarefaction most marked in the right femur 

and pelvic bones. 

Fig. 2. — Rontgenogram illustrating areas of rarefaction in the skull. 

marked tenderness along the left lower costal margin which extended back to the costo- 
vertebral angle. The heart was not enlarged, there was a soft systolic murmur heard 
loudest in the second and third left interspace, and not transmitted. The laboratory 
findings were as follows : The hemoglobin was 83 per cent., red count 4.07 million, 
white count 5,900. The blood-pressure was 130/76. The urine was essentially negative. 
The Kline was negative. An electrocardiograph revealed a sinus tachycardia with 
marked left ventricular preponderance, and an R-T interval of 0.24 second (measured 
from beginning of the R wave to the crest of the T wave, apparently as measured by 
Spaulding 1 *). The gall-bladder functioned normally (Graham-Cole method). The basal 
metabolism rate was o. 

Because of this constant pain radiating to the back and this marked muscle pain, a 
rontgenogram of the back was taken. In this picture, the spine and ribs revealed an 
osteoporosis with numerous round to oval shaped rarefactions. In view of this unex- 
pected finding, rontgenograms were taken of the head, long bones, pelvis and hands. 
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(Figs, i and 2.) All of these bones revealed a similar picture, with the lesions most 
marked in the vertebra, ribs, skull and pelvis. These findings demanded a differential 
diagnosis with special consideration of multiple myeloma, hyperparathyroidism, osteo- 
malacia and metastatic carcinoma. The following table reveals the various blood- 
calcium and phosphorus levels: 


Date 

Table I 

Blood Calcium 

Blood Phosphorus 

2/ 6/1932 

8.5 


2/11/1932 

15-0 

3-5 

2/15/1932 

II-5 

3-5 

2/16/1932 

15-0 

3-5 

2/17/1932 

13.0 

3-5 

2/20/1932 

19-5 

3-5 

2/29/1932 

1 0.0 

30 

3/ 2/1932 

11.5 

4.0 

3/ 4/1932 

15-0 

3-5 

3/ 8/1932 

15-0 

3-5 

3/22/1932 

11.0 

3-5 , 

4/14/1932 

n .5 

3-5 

5/30/1932 

8.0 

3-5 ‘ 


Since the rontgenographical and the first blood-calcium finding were suggestive of 
osteomalacia, as well as multiple myeloma, the patient was given increasing amounts 
of quartz light therapy plus viosterol and calcium lactate, for two and one-half weeks 
with no clinical improvement. A second blood-calcium determination shortly after this 
treatment was started revealed a high blood calcium. Evidently the first determination 
of blood calcium (using a different method) was not satisfactory since the blood calcium 
remained high for six to eight weeks after discontinuing the use of calcium lactate 
and viosterol. 


The diagnosis was finally “simmered” down to one of the two conditions, either 
hyperparathyroidism or multiple myeloma. A careful examination of the neck revealed 
no palpable enlargement in the region of the thyroid gland. A biopsy was decided on 
and the right twelfth rib removed. (February 27, 1932.) Microscopical sections revealed 
a multiple myeloma of the plasma-cell type. (Fig. 3.) 

c ld^ 16 ^ eS ^' 0n now arose as to whether multiple myeloma and hyperparathyroidism 
j U . co ^ x ' s t- The patient was put on a low calcium diet and revealed a negative 
um alance. This finding, associated with the osteoporosis and other findings made 
mult' 1 m * iyper Parathyroidism. However, in view of the definite diagnosis of 
bv 71 M* 6 0tl rr C0Urse ^ eep Rdntgen-ray therapy in dosage similar to that used 
later M 1? ° in ' C Was ^* ven without much noticeable improvement. Some weeks 
what i ow r ’ l f^ 2 ’ * >a ^ en * : ^ rn P r °ved, and her blood calcium at that time was some- 

intal-P n ^ C , e Whether it was the Rontgen therapy or lowered calcium 

Afte Tl thC dr ° P ^ SerUm Caldum was not demonstrable, 
patient was t^ ^ e ^ oma was diagnosed, and deep Rontgen-ray therapy was given, the 
the gain she 1 'd ^ Care * ier i° ca i physician. Shortly afterward she lost all 

a condition suit hT & { ^ ^ Urt ^ er ca i c i um restriction did not help, neither was she in 
inadvisable to ex 1 ^ °u ^ Urt ^ e y ^‘■~ ray treatment. Consequently, it also was deemed 
but progressive! ° rC f 6 region. The patient was given symptomatic treatment 

half months after ° rSe - Untd S ^ e W3S com P* e t e ly helpless, and died four and one- 

neck) reveal pH n Ia ^ nos ’ s mu ltiple myeloma was made. Necropsy (limited to 

sealed no abnormal change of the thyroid or parathyroid glands. 
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Discussion. — This case was very instructive since it contained findings 
suggestive of hyperparathyroidism. Even though some of the rontgeno- 
graphical findings appeared typical for multiple myeloma, they also resembled 
some of the published rontgenographical findings of hyperparathyroidism 
and osteomalacia. 8 Again, the absence of albuminuria complicated the diag- 
nosis. Even though its absence did not eliminate multiple myeloma, it made 
hyperparathyroidism seem probable. 

The normal blood serum calcium value is 9.96 milligrams per 100 cubic 
centimetres of blood serum with a standard deviation of 0.69 milligram. 13 
The presence of a high blood calcium in this case seemed indicative of hyper- 
parathyroidism, and this view was strengthened by what seemed to be a 
negative calcium balance which also is a characteristic of hyperparathyroidism. 

The available data concerning the blood-calcium values in multiple mye- 
loma is very meagre while the published reports of blood-calcium values in 



Fig. 3. — Section of tumor tissue removed from right rib. Note the numerous plasma 
cells with lack of stroma, (x lyo.) 

other malignant diseases almost invariably point to values either within or 
below the normal range. Clowes and Frisbe 1 found blood-calcium values very 
low in actively growing malignant tissue. Goldzieher 5 reported low values 
for serum calcium in carcinoma and other malignant tumors; while Ellice 
McDonald 10 said carcinoma was a disease associated with a lessened amount 
of total and ionized calcium in the blood. Gunther and Greenberg 0 found 
that about 50 per cent, of their cases had a serum calcium definitely below 
normal and none were above 10.5. They concluded that “the diffusible 
calcium is within the limits of normal variation in malignant disease.” C. de 
Fermo 4 also found a lowered serum calcium in malignant diseases. On the 
other hand, Mason and Shields 9 reported a case of metastatic carcinoma 
which had a hypercalcsemia. 

There are other diseases in which the blood calcium has been studied. 
Exophthalmic goitre and myelogenous leucaemias have an increased serum 
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calcium. Lymphatic leucsemia and myxcedema have a lowered serum calcium, 
while the serum calcium in allergic diseases is within the normal range. 

Our consideration of hyperparathyroidism in this case paralleled that of 
Mason and Shields, who felt that, even though there was a possibility of 
metastatic carcinoma, the high blood calcium was indicative of hyperpara- 
thyroidism. However, in our case, we did not explore the parathyroid region. 

In retrospect, there seems to be one vital point overlooked by Mason and 
Shields as well as by ourselves. In both instances there was a high blood 
calcium and a negative calcium balance, but the blood phosphorus consistently 
was normal instead of low. This finding evidently is almost as important in 
the diagnosis of hyperparathyroidism as is the high calcium content, since by 
far the greatest number of the proven cases of hyperparathyroidism had a 
low blood-phosphorus content. 

Conclusions. — (i) Occasionally neoplastic diseases may be associated 
with a hypercalcaemia although, in general, hypocalctemia is the rule. 

(2) Our observation, and those of Mason and Shields suggest that when 
a hypercalcaemia and malignant disease, coexist, the blood serum phosphorus 
content is within the normal limits. 

(3) From our study it would seem that the blood serum phosphorus con- 
tent in hyperparathyroidism is of equal importance with the calcium content. 
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ANOMALY OF THE INFERIOR LARYNGEAL NERVE 

By George Dee Williams, M.D. 
of St. Louis, Mo. 

FROM THE DEPARTMENT OF ANATOMY OF THE WASHINGTON UNIVERSITY 

Anomalous origin of the right subclavian artery from the descending 
aorta rather than from the innominate artery has been described by nu- 
merous writers. The correlative anomaly of the right inferior laryngeal 
nerve has also been frequently noted : in which that branch of the vagus 
nerve has no portion which can be designated by the term recurrent laryngeal, 
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Fig. i. — »Diagrammatic drawing of a case of anomalous origin of the 
right subclavian artery together with absence of a right recurrent 
laryngeal nerve. The right inferior laryngeal nerve proceeds directly 
from the vagus to its distribution. (After Hudson, 1921.) 


because it does not recur around the anomalous subclavian artery. It is the 
purpose of this article to point out the incidence of these related anomalies 
and to call attention to their possible clinical significance. 

The literature on both anomalies was exhaustively reviewed by Holz- 
apfel 2 (1899). His earliest reference to the anomaly of the right recurrent 
laryngeal nerve is the report of Stedman 5 (1823). Holzapfel found that 
of thirty-five descriptions of the arterial anomaly, three showed the nerve 
as. looping around the anomalous artery; four others exhibited recurrence 
of the nerve around the right vertebral artery, which in these cases was a 
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branch of the right common carotid; the remaining twenty-eight reports (and 
all others found by the writer in the more recent literature) describe the 
nerve as originating from the vagus at the laryngeal level and passing directly 
medially behind the common carotid artery to the' larynx. 

In surgery of the neck, and especially of the thyroid gland, the inferior 
laryngeal nerve is sometimes accidentally injured. If the nerve is not in 
its expected position, it is more than ordinarily liable to injury. Fig. i is a 
diagrammatic representation of the associated anomalies here described. It 
was drawn from a museum specimen of a case discovered in this laboratory 
and described by Hudson, 3 in 1921. The nerve of the left side shows the 
normal relations for that side, but the right inferior laryngeal nerve is seen 
to leave the vagus near the level of the cricoid cartilage and to turn directly 
medially in close relation to the inferior thyroid artery at its medial bend. 


Sternocleidomastoid m 

/ft 

lot jugular v./'^y 


y- Platysma m 

Omohyoid m. 



Common carotid/ 

Recurrent laryngeal n. 


.thyroid a. 
Inf .laryngeal n. 

(After HorcU and) 


Hr,.*, — Diagrammatic drawing of cross-section of the neck in Hudson's (1921) case of absence 
of a right recurrent laryngeal nerve. The right inferior laryngeal nerve originates from the vagus 
at the level of* the section and accompanies the inferior thyroid artery to the posterior portion of the 
thyroid gland on its way to the larynx. (Adapted from Nordlaml, 1930.) 

The possibility of injury to the nerve in its exposed and unexpected position 
and in its unusual relation to other structures is obvious. The contrast 
between the normal and abnormal relations of the nerve may also easily 
be seen in Fig. 2, a cross-section drawing adapted from Nordland 4 (1931). 

The writer 0 and others (1932) examined 159 aortic arches (seventy-two 
of white males, fifty-six of Negro males, twenty-three of Negro females, and 
eight of white females) and found four anomalous right subclavian origins. 
One case occurred in each of the four race-sex groups. The percentage 
incidence of the arterial anomaly in the author’s total series is therefore 2.6 
per cent. Other authors (quoted from Adachi, 1 1928) have reported per- 
centage incidence as follows: Quain, 0.4; Turner, 0.4; Leboucq, 0.5; Holz- 
apfel, 0.6; Stieda, 0.8; Tiedemann, 0.8; Thomson, 1.0; Hyrtl, 2.0; Adachi 
( or Japanese), 0.2. Adachi suggests that the anomaly of the right sub- 
eaNan artery is commoner in Negroes than in other races, and quotes 
sc\eral. examples in Negro females. The incidence for the author’s white 
maes is 1.4 per cent.; for Negro males, 1.8 per cent.; for Negro females, 

829 



GEORGE DEE WILLIAMS 

I in 23, or 4.3 per cent. ; for white females, 1 in 8. One is hardly justified 
in stressing percentage incidence in such small series as the two latter. 

The point of this article is . not to define the exact incidence of these 
associated anomalies. It is rather more important to suggest that the 
surgeon may encounter one or more of these cases in every series of 100 
thyroid operations that he performs. It is also possible that the presence 
of these anomalies may account, at least in part, for unexplained post- 
operative symptoms of injury to the inferior laryngeal nerve. 
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AMOUNT OF GLAND TO BE LEFT AT THYROIDECTOMY 

By Addison G. Bbenizer, M.D. 
of Charlotte, N. C. 

The two questions most frequently asked: “What causes a goitre?” and 
“If the goitre is removed, will it come back?” can be answered rather vaguely 
in the first instance, but satisfactorily enough in the second instance. The 
two questions, however, are linked together, for the known circumstances 
under which goitre occurs, if allowed to persist, may bring about a re- 
currence regardless of how little gland is left behind at operation. Though 



T'P- L~The head is turned to the right side, bringing- out the configuration of the sterno- 
thp 01 t n i usc ‘ e - A line from the tip of the mastoid process to the mid-point of the clavicle bounds 
the T S ‘ en0 [ , r< * er pt this muscle and the mid-point of this line or a line intersecting with it from 
y . V ,, i ,er Uorder of the thyroid cartilage is opposite the transverse process of the four cervical 
, I" 3- , Bpedle point is pushed in to the bone, from right to left with an inclination back- 

- a ana ten cubic centimetres of novocaine i per cent, are injected as the needle is slowly withdrawn. 

the cause of goitre is not known, certain circumstances under which it oc- 
curs are definitely recognized and a more satisfactory statement can be 
given than a dictionary definition, as : “Goitre is a disease of unknown cause, 
the most common characteristics of which are disturbed function and en- 
largement of the thyroid gland.” 

In a series of over 2,500 thyroidectomies, (1) 2,238 were women and 
vomen frequently with a hypo-ovaria; (2) there was a shortage on iodine, 
as proven by the benefit of administering iodine in a large number of the 
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1,482 cases of exophthalmic goitre and in some of the 1,018 cases of 
adenomata, simple goitre and thyroiditis; (3) there was a focus of in- 
fection suggested by the improvement in the thyrotoxaemia by the removal 
of a definite focus and the hyperplasia actually accompanying a thyroiditis; 
(4) there was a relation with other endocrine glands, particularly the adrenal, 
as suggested by usually high systolic and pulse pressures and the exaggera- 
tion of symptoms on giving epinephrine ; with the pancreas, suggested by the 
disturbed carbohydrate metabolism; (5) there was a thyro-thymic-lymphatic 
constitution, the familial tendency in exophthalmic goitre and the prone- 
ness to recurrences; (6) there was mental and physical overload, the 
larger proportion of men during the war and during this depression. 



Fig. 2. — The second point of injection is made about an inch below the tip of the mastoid process, 
on the level of the angle of the mandible and the posterior border of the sternomastoid muscle, this 
point is about opposite the transverse process of the second or third cervical vertebra. 


There are many contributions and a revival of these contributions re- 
cently on the subject of how much of the thyroid gland should be removed. 
(Pemberton, McClure, Lahey.) The question of importance is not how 
much goitrous gland can be sacrificed, but how much should be spared, 
or what minimum amount of gland left behind can eventually and perma- 
nently stabilize the thyrotoxic patient and sustain, as near as normal, a 
satisfactory metabolism. 

Certainly and without argument, the more of the thyrotoxic gland re- 
moved or the less left behind, the more immediate and permanent relief of 
the thyrotoxaemia. On the other hand, some gland, though a minimum 
amount, must be left behind in the presence of the most intense thyro- 
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toxaemia to surely protect the parathyroids glandules and recurrent laryngeal 
nerves and forestall a hypothyroidism. At the first operation a sufficient 
amount of gland must be removed, not only to surely reduce the thyro- 
toxaemia, but to protect, so far as possible, against a second or third opera- 
ion. Theoretically, at least, every operation offers still further chances of 
injury to the parathyroids and recurrent laryngeal nerves; forty-seven of 
our total series had been operated on elsewhere and were reoperated on 
by us on account of persistent or recurrent thyrotoxaemia, and thirteen 
of our own cases were subjected to sixteen second and third operations 
and demanded these operations as much at the second and third times as 
at the time of the original operation. 



ancle nf th ^ 16 t0p *? eec ^ e inserted an inch below the tip of the mastoid and on the level of the 
ind i«, e jaw ’ J. eac “ es the bony resistance near the transverse process of the second and third 
imeetinn AY ne ,. e near ^ le fourth and fifth transverse process of the cervical vertebra. One 
sufficed for f [ C cent ™ e E cs at tins point on each side, without any further infiltration, has 


One patient operated on three times still has a metabolic rate of plus. 
-4- A larger amount of tissue should be left behind in all cases of thyroiditis 
accompanied by thyrotoxaemia, because the final result of the inflammatory 
process is the destruction of the gland and a hypothyroidism. The reasons 
|at t fyroiditis is operated on at all are: (i) To drain an abscess or to 
crate the adherent and hardened condition of the gland itself and the 
s ructures in the neck, as for example, following a cellulitis and in Riedl 
ruma and Graham s struma lymphomatosa — the resection of the isthmus, as 
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well, in the relief of Riedl struma may not only relieve the hampered 
trachea but the whole liberation may improve the blood supply of the 
gland itself from the surrounding tissue; (2) To lessen thyrotoxsemia, 
particularly in the diffuse tuberculous type, accompanied by thyrotoxsemia ; 
(3) On account of wrong diagnosis the Riedl struma is operated on for 
carcinoma, or the thyroid gland found diffused with tubercules, and ac- 
companied by hypertrophic and hyperplastic cells. 

The amount of goitrous gland removed is not to be judged by bulk, 
for there are cases improved in the way of increased secretion by the re- 
moval of bulky non-toxic adenomata which have crowded out the secreting 
portion of the gland, crowding even the parathyroids. 

Pemberton 1 is quite right in two of his statements : “The high proportion of patients 
who are entirely and permanently relieved of their symptoms by subtotal thyroidectomy, 
in which a varying amount of thyroid tissue is left, is sufficient clinical evidence to indi- 



Fig. 4. Fig. 5. 

Fig. 4. — The lateral points are connected with injections under the skin along the line of the projected 
collar incision, while waiting for the nerves of the cervical plexus to “take up” the novocaine. 
Fig. 5. — Outline of the sternomastoid muscle and the short collar incision, c — c. . The additional length 
of incision B — c is not needed, a and B are the horizontal levels at which injections are made, 

cate that the remaining portion of the gland regains its power of regulating its function 
to meet varying demands,” and, “as long as there is any viable thyroid tissue, even though 
(temporarily) functionally inadequate, to meet the normal demands of the body, it is 
capable, under proper stimulus, of regenerating even to the point of causing hyper- 
thyroidism.” He cites two cases of myxcedema, following thyroidectomy, where marked 
thyrotoxsemia recurred and one of the cases required a second operation. When the 
factors or circumstances under which thyrotoxsemia has originally developed are allowed 
to persist, any case may recur more than once. The most difficult factors to combat are 
the unalterable hereditary disposition, particularly in the woman with a hypo-ovaria, 
born predisposed and ever inclined to a recurrence. 

I heard Pemberton, 2 in a recent paper, state that his proportion of women to men was 
2:1 instead of 10:1, as reported in my series. During the war and now during the 
depression, my rate of men to women has risen markedly, now about 5:1 women to men. 
During these years of financial depression, when men driven into frenzy by disruption 
of their business, money losses and extreme despair, when many have committed suicide, 
gotten drunk for liberation and have stirred the gland of emotions, the thyroid, to over 
activity, the exophthalmic goitre group of men has increased. I saw just such conditions 
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among the men with thyro-toxic tendency during the war : effort syndrome, shell shock, 
thyro-toxemia. The postponement of operation has offered cases far more severe burnt 
out from delay and the mortality consequently increased during the last two years, due 
to these factors, and in addition, a more precipitous attitude in selecting these cases, in- 
fluenced, perhaps, by a too ardent desire to put these people back on their feet rapidly 
and likewise the very human ambition to maintain the number of cases operated on. 
During this last two years, out of 303 cases, 41 were men, nearly double my former 
figures. There were also four recurrences. 

I have seen people, not of the hyperthyroid tendency, but frenzied by their reversed 
conditions of living, along with the abrupt changes in “morals and manners,” get a 
certain amount of beneficial liberation from themselves by the use of alcohol, but this 
liberation would be temporary in effect and produce a next day’s weariness and fatigue, 
almost equal to pain, when called upon to do any exacting piece of work. 

The hyperthyroid person suffers a severe “hang-over” from even so-called moderate 
drinking, an effect far beyond the usual weariness and fatigue, to the point of “Jitters.” 



Fig. 6. Incision down through skin, fat and platysma muscle, fascia of sternohyoid and sterno- 

mastoid muscles exposed. 

The effects of alcoholism and thyro-toxemia, to the stage of delirium, are in many 
ways similar. 

The standard operation of bilateral resection at The Mayo Clinic embraces the 
removal of the isthmus, a part of both lobes, preserving on each side of the trachea an 
amount of gland equivalent to from one-sixth to two-thirds of the amount of tissue in a 
? c norma l size. Of 1,683 patients with exophthalmic goitre, fifty (2.9 per cent.) 
emanded further surgical treatment. Pemberton 1 did not state the proportion of post- 
operative hyperthyroidism to hypothyroidism. 

c ut a total group of 1,270 goitre operations, McClure 3 reported forty (3.2 per 

en .) cases with post-operative hypothyroidism and fifteen cases (1.2 per cent.) of post- 
of tfT'r yp erthyroidism. He does not state the original number with thyro-toxsemia 
thvrcAT raVeS P° st '°P era ^ ve results were 3 to 1, hypothyroidism over hyper- 

°P era -tion is more radical than the standardized operation at The 

ahe} does not give figures and proportions of number of post-operative hyper- 
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thyroidism to hypothyroidism, but indirectly, with the exception of children in the pre- 
adolescent and adolescent period, elderly patients, marked involution after iodine adminis- 
tration and multiple adenomata, all of which are embraced in our statement that the 
amount of tissue left behind is to be judged more by the pre-operative thyrotoxremia and 
metabolic rate, rather than the bulk of the gland, we have included these exceptions in 
our general statement. On the other hand, in the same types of cases we are speaking 
about, those with intense tbyrotoxaemia, he does about the same radical operations as we 
do. Quoting Lahey: “Complete removal of the thyroid isthmus, with premeditative 
baring of the trachea and this baring of the trachea does not produce any disturbing 
amount of post-operative tracheitis, and with extensive removal of thyroid tissue from 
the lateral lobes of the thyroid leaves a safe amount of tissue over the recurrent laryngeal 
nerves and the parathyroid bodies and makes possible the radical removal of the thyroid 
tissue that is often necessary to bring about lasting cures in hyperthyroidism,” 



Fig. 7. — Transverse incision retracted vertically. Incision vertically between sternohyoid and 
sternothyroid muscles, separation between deep cervical fascia, false capsule, and thyroid gland, true 
capsule. Muscles well relaxed, widely retracted, gland exposed. 

Greene 6 has operated on twenty-six children between eight and sixteen years out 
of a series of 1,200 thyroidectomies. He thinks little of the precaution of preliminary 
ligation or chances of hypothyroidism during the growing period except more gland 
should be left behind. Still, he had two recurrences out of twenty-six cases. 

Coller and Arn G conclude : “A large part of a nodular goitre can be removed from a 
patient with a basal metabolic rate in the low limits of normal without importantly affect- 
ing the rate.” 

The large majority of this series of 2,500 thyroidectomies was done on 
account of the thyrotoxic state. Lobectomies or sub-total thyroidectomy in 
1,482 cases of exophthalmic goitre; enucleations, unilateral and bilateral 
resections and dissection in 1,018 adenomata, cysts, simple goitre and 
thyroiditis. 

Females predominated in the proportion of 2,238 to 262 males; ten 
children, all females. 
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Death occurred in twelve cases, ten of exophthalmic goitre and two of 
adenomata. There were three late deaths in cases of recurrent carcinoma, 
which has made up about i per cent, of the group of 1,018 cases. 

There were forty-seven cases operated on elsewhere in the whole series 
of 2,500, requiring a second operation by us. Of the 2,500 cases operated 
on by us, thirteen cases, ten of exophthalmic goitre and three of adenomata, 
have required reoperation, and three of these were reoperated on twice on 
account of hyperthyroidism. The metabolic rate in all of these cases was 
above plus 30. 

We have found but three cases of permanent hypothyroidism following 
all operations for exophthalmic goitre and toxic adenomata and certainly 



Tic. 8. Isthmus hluntlj elevated from trachea, split or resected, right lobe undercut from trachea 
and held up with lobe clamp. Left lobe held with curved clamp. 


no case of myxoedema. There have been, however, a number of cases of 
transitory hypothyroidism which have finally stabilized by withdrawal of 
post-operative iodine administration or the taking of thyroid extract over 
a . s ^ 10r l ; period of time. There has been one death from severe and per- 
sistent hypoparathyroidism and tetany, and three cases who showed mild 
transitory symptoms of hypoparathyroidism, and, strange to say, the case 
0 tetany and death was an adenoma where it would hardly seem possible 
0 , ave disturbed the parathyroids. There were no voice changes but a 
)pica accoucheur’s hand contraction on the table. There is no case of 
P rmanent aphonia. There are, however, four cases with altered voices 
j am< mess or paralysis of one vocal cord. 

the thirteen cases where second or third operations were done and 
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three operated on twice, making sixteen second or third operations on thir- 
teen cases, all but one has returned to a satisfactory state of thyroid stabiliza- 
tion, judged by clinical symptoms and metabolic rate. There is no evidence 
of hypothyroidism, nor hypoparathyroidism, nor alteration of voice after 
these second and third thyroidectomies. The one case after three thy- 
roidectomies is still mildly hyperthyroid with a metabolic rate of plus 
24, but his clinical improvement is satisfactory. 

Our operation in cases of exophthalmic goitre for the last fifteen years has been 
almost invariably as follows: Usual collar-line incision but very short incision, dis- 
section of flaps between platysma and underlying muscles or between fat and platysma, 



Fig. 9.— Both lobes undercut and resected leaving strip of thyroid on each side of bared 
tracheal fascia. Probe touching small portion of right lobe left behind at upper pole before allowing 
it to sink into depth of neck. 


incision up and down between muscles, rarely with transverse cutting, gland exposed. 
Our dissection is not very wide, only enough to make the gland accessible. The isthmus 
is bluntly elevated from the trachea, when possible caught with two clamps and cut, leav- 
ing the fascia covering the trachea. The two lobes are immediately begun to be undercut, 
leaving a thin wedge of gland on either side of the trachea. Then working from the 
lower pole upward, each lobe is raised from its capsule, the superior vessels easily 
recognized and by still undercutting and elevating, all gland is removed except the wedge- 
shaped strips along the trachea and continuing into the upper pole, about one-quarter to 
one-half inch broad and thick. Special attention is paid to the vessels at the lower 
border of the gland, to those springing from the trachea and the ramifications of the 
inferior thyroid, clamped separately, close on the gland, on account of the blood supply 
to the parathyroids. It is remarkable how easily the lateral lobes are raised out of the 
neck, when the attachments to the trachea are cut and the vessels in the true capsule, all 
around the periphery, are clamped high on the gland. The operation amounts to an 
enucleation of almost the whole lateral lobes, each a cone with the small end at the 
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superior pole. We are forced at times to “take off” at the side of a bulky isthmus or 
first to resect the isthmus on account of its bulkiness, or, occasionally, to pull the upper 
pole down. The amount of gland left behind varies from the extreme of a wedge one- 
quarter to one-half inch wide and thick, depending upon the toxic condition of the patient 
before operation as judged by the' circulation, excretion, nutrition, self-control, basal 
metabolism and perhaps some such test of breath-holding or general stamina as done by 
Willard Bartlett. 

Not only can an estimate of the general condition of the patient be made 
during pre-operative preparation, but frequently a difference in the size and 
texture of the gland itself can be made out as involution takes places. The 
more readily involution takes place in the gland under preparation with 
iodine, the softer elastic the gland becomes, though perhaps larger. This 
change in the gland itself can be recognized at operation by the naked eye. 
The original hard, granular, friable, very vascular reddish-brown gland 
has become more pinkish, more glassy and less friable. If involution takes 
place readily under iodine it is desirable that more of this gland, as well 
as all glands of the colloidal type, be left behind. 

As pointed out by Lahey, it is particularly desirable that sufficient gland 
be present to meet the demands of adolescence and the abating cellular 
activity of old age. On the other hand, only a very small amount of the 
uninvoluted gland, at whatever age, must be left behind to assure stabilization 
in thyrosusceptible patients. We consider our operations radical in cases 
which are or have been markedly thyrotoxic, radical for the sure relief of 
the thyrotoxaunia and the forestalling of reoperation, but of course to no 
such point of stripping the trachea as done by Richter in Chicago, with his 
claim that he leaves “just a gram on each side of the trachea.” We cannot 
even visualize just a gram of thyroid gland in the neck. 

At the second or third operation, the wedge-shaped strip and portion 
of the upper pole have been found much enlarged on one or the other, or 
on both sides, the size of the gland at many primary operations. After 
separation of the sterno-thyroid muscles from the front of the trachea and 
gland, mostly by sharp dissection, the lobes are again undercut from the mid- 
line outward and elevated from the lower pole upward and outward to 
t ie upper pole, with difficulty on account of adhesions, but in the same 
Wa y as a *- ^ ie primary operation. We have but one case of post-operative 
bperthyroidism and no other particular disturbance in the post-operative 
course of these thirteen reoperated-on cases, in spite of the fact that metabolic 
rates ranged from plus 30 to 65. 

At all operations for adenomata, we have inspected, palpated and even 
& usee every portion of the gland left behind for additional smaller adenomata, 
j ' ln S ^ te th{ s diligent search, have had three cases of growth of an 
f ~<ently k e ^ nc ^’ while in process of growth from a small 
addv" n ° ne ^ lese we operated three times, at each time removing 
proved'^ a ^ enoma ^ a ’ This was not carcinoma as we first feared, and 
man is hV ^ ^ ^7 P a ^ 10 ^°Srcal section and confirmed by the fact that the 
n mg and in good health eight years since the last operation. These 
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cases of adenomata were not reoperated on because of recurrent masses in 
the neck, but on account of elevation of metabolic rates from plus 30. 

It is made clear from the above report and description of operation that the 
number of cases of both recurrent hyperthyroidism and hypothyroidism have 
been comparatively few, that the chances of hyperthyroidism are about four 
to one over hypothyroidism, in spite of the fact that the operation is radical, 
leaving a minimum quantity of the gland behind. This procedure at first, 
second and third operation has been safe and has given almost absolute pro- 
tection to the recurrent laryngeal nerves and parathyroids. 

The wedge of gland left along each side of the trachea, by immediately 
undercutting the lobe and entirely detaching it from the wedge, prevents 
the necessity of pulling on this important area overlying and protecting the 
parathyroid glandules and recurrent laryngeal nerves. We have found our 
own sixteen cases of second and third lobectomies easier to approach than 
the forty-seven cases requiring a second operation, which were originally 
operated on elsewhere. In these latter patients, we have found an extreme 
bulkiness and scarring over the trachea and a large amount of gland par- 
ticularly in the region of the upper poles. We have found the pad of 
gland between the trachea and overlying muscles more adherent to muscles 
than to the bared tracheal fascia and much more bloody in liberating from 
the muscles. Our closures unite the sternothyroid and sternohyoid muscles 
separately. 

Most of our thyroidectomies drain from twelve to sixteen days, after 
the removal of small drain tubes in forty-eight hours, and a small skin in- 
cision is kept open by the insertion of a probe. We hear little mention of 
this rather prolonged drainage from other sources in the literature, though 
the operators tell me about the same experience. Some of the remaining 
gland is lost through prolonged drainage, particularly when large portions 
have been ligated or the tissue sewn together in bulk, or when an infection is 
superimposed. 

The least of our trouble has been secondary haemorrhage, although we 
not infrequently find considerable blood on our first dressing, in spite of 
what has appeared to be complete hemostasis at the end of the operation. 
Where there is apparently a small hematoma, we think it better to let it 
disorganize and gradually drain away, which it invariably does, rather than 
re-enter the neck to remove it. 

We have been very careful about operating on children and have tried 
a preliminary ligation in one case followed later by thyroidectomy. Our 
experience leads us to believe that there is very little to be gained by 
ligations at any age and that intense thyrotoxaemia must be reduced even 
in children. 

In the preparation of patients for operation, we have observed that the 
refractoriness to iodine may disappear after a considerable period of free- 
dom from it and that iodine can be given again with benefit. This observa- 
tion has been particularly true in those of the Graves’ type of thyrotoxaenua 
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which have recurred a year or more after the primary operation. We have 
been able to smother an occasional toxic crisis, usually post-operative, by 
the giving, in desperation, of a large quantity of iodine intravenously, and 
feel that this benefit has been brought about by the qualitative alteration of 
the thyroid secretion in the blood-stream. 

We do not believe that the condition of the patient can be determined 
by the metabolic rate alone, but rather by the general improvement. Some 
of our patients, with rather low rates, have reacted violently, whereas those 
with very high rates, which have been but little reduced under preparation, 
have shown no reaction after operation. There is evidently a susceptibility 
of certain patients to thyroid-secretion just as to caffeine and alcohol. 

We have had little benefit in treating adenomata with iodine and have 
usually seen a non-toxic adenoma aroused to activity by the administration 
of iodine, except in children, with adenomata present at birth or appearing 
early in childhood. These adenomata in children, though reduced in size 
and softened by iodine, never disappear. Even in the soft, diffuse, non-toxic 
goitres of adolescence, iodine has not brought about a reduction in the size 
of these glands overnight. At least three of these patients have been driven 
into a thyrotoxacmia of the Graves’ type by an excessive and prolonged use 
of iodine. The diffuse, non-toxic goitre of the colloid variety, possibly 
embracing adenomatous inclusions in 20 per cent, of cases, occasionally shows 
the effect on the adenomatous inclusions by an aroused toxicity in the presence 
of iodine. We have seen adenomata appear in these glands as the sur- 
rounding hypertrophied tissue became less bulky. 

We think the final thyroid cell, lining the acinus, whether originally ap- 
pearing in a fcetal or adult adenoma, in the diffuse goitre with or without 
toxemia, is one and the same cell altered merely in hyperplastic activity and 
giving rise to a secretion varying in quantity rather than quality. 

The thyroid cell, embraced in the capsule of an adenoma of long stand- 
ing, is far more apt to break its cohesion with other cells and become prolific 
and mitotic than the cell free in the whole lobe. About go per cent, of 
carcinoma of the thyroid, amounting to about 2 per cent, of all adenomata, 
occurs in long-standing adenomata. I have never seen but one diffuse carci- 
noma of a lobe of the thyroid where there was not evidence of a pre-existing 
encapsulated adenoma. Since an early adeno-carcinoma can be diagnosed 
only by the piling up of mitotic cells, which have invaded a blood-vessel, the 
taking on of any acceleration of growth of an existing adenoma should be 
a warning to operate and remove the adenoma, not by simple enucleation, 
mt y resection or lobectomy, that is, the adenoma with thyroid tissue sur- 
roun mg it. Adenomata in patients under thirty may be regarded with 
moie complacency and the operation determined on account of the ac- 
companying toxaemia, rather than malignancy. Our experience with 
adenomata and the age of appearance leads us to believe that they are far 
lore requent in the young, that is, before thirty years, than a review of 
the literature would lead one to believe. 
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Our observations of our own cases in regard to the thyrotoxic state 
following thyroidectomies has been that of persistent or recurrent hyper- 
thyroidism, 4 to i, over hypothyroidism, whereas McClure, who does about 
the same radical operation as we do,, cites an incidence of hypothyroidism, 
3 to i, over hyperthyroidism. Pemberton, who does a standardized opera- 
tion, less radical than McClure 3 and I, has had about three times as many 
recurrences of hyperthyroidism. I judge Lahey’s operation as to amount 
of gland left behind in severely toxic cases of the Graves’ type is about 
the same as that of McClure and me. Pemberton is quite right, however, 
in his observation that the percentage of recurrence of hyperthyroidism is 
not to be determined alone by the quantity of gland left behind, and, in 
proof of his contention, cites three cases of marked hypothyroidism, which 
eventually again become hyperthyroid. 

The same circumstances or factors, namely, a woman, usually with hypo- 
ovaria, a focus of infection, shortage on iodine, a mental and physical drive, 
all continuing to play on the predisposed type of individual, may bring about 
a proliferative hyperplasia and an accompanying thyrotoxsemia, even when 
a minimum of thyroid cells have been left behind at the original operation. 
These patients must receive preferably printed instructions as to rest and 
care of themselves and encouraged to return regularly for observation and 
advice. 

I shall not dwell upon the dual phases of thyrotoxajmia, hyperthyroidism 
and hyperadrenalism. I shall leave the discussion of the interrelation of the 
secretions of these two glands entirely to Crile, 7 until I am aroused to 
change my tactics on account of less favorable results by operations on the 
thyroid gland alone. I must admit, on the other hand, a combined hyper- 
adrenalism, after observing the effect of epinephrine on hyperthyroid patients, 
as well as the usual high systolic and pulse-pressure type of patient with 
higher metabolic rate and particularly the gastro-intestinal type with vomiting 
and diarrhoea. I once thought that epinephrine should actually be administered 
to the exhausted, emaciated type of patient with low blood-pressure, on the 
assumption of a depleted adrenal gland, particularly since some of these low 
blood-pressured, even-pigmented patients suggest a combined picture of 
hyperthyroidism and hypo-adrenalism, Addison’s disease, but even these 
patients are driven to further exhaustion and are acutely aroused by 
epinephrine. 

The scope of this paper and the time limit will allow but a few remarks 
on the relation of the thyroid and pancreas. I have found an increased blood 
sugar in hyperthyroid cases, both before and immediately following opera- 
tion. I have been able to arouse the patient from a somnolent or comatose 
state by giving insulin or glucose and insulin and have finally seen the blood 
sugar remain at a normal level. We may certainly feel better fortified in 
our position before operation by having paid some attention to a blood sugar 
and blood calcium, as well as to the condition of heart muscle and fibrillation 
and the function of the vocal cords. 
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Conclusions. — (i) Thyrotoxaemia in our series of cases occurs over- 
whelmingly in the women. The number of men increased during the war 
and now during the depression. The association is probably a hypo-ovaria. 
At puberty, menstruation, the menopause and during pregnancy, the thyroid 
works inversely parallel with the corpus luteum. When the corpus luteum is 
adequate, there is little or no enlargement of the normal thyroid gland. 

(2) Certain factors, namely, the woman, a focus of infection, demand 
for iodine, seasonal and dietetic effects, mental and physical strain, and a 
goitre constitution must be considered. Thyroiditis makes up >4 per cent, 
of operative material and % P er cent, of all observed clinical cases. Thyro- 
toxaemia may accompany most types of thyroiditis at any stage, usually the 
acute or subacute stages. 

(3) Iodine is slow in flattening even simple, diffuse, non-toxic goitres 
of adolescence. Its prolonged and excessive use may bring about a thyro- 
toxaemia even in these cases. It may arouse a non-toxic adenoma to a fierce 
activity. It is of marked benefit in thyrotoxaemia of the Graves’ type and 
refractoriness to iodine may be overcome by a period of freedom from 
iodine. 

(4) The prevention of recurrence of proliferation of thyroid tissue and 
thyrotoxaemia cannot be accomplished by the post-operative administration 
of iodine, nor by the radical removal of the gland alone, in the presence and 
persistence of the above factors influencing and exciting thyroid activity. 
In cases with persistent autonomic symptoms likely related to the “brain” 
of the autonomic and chromaffin systems, the adrenal gland, a denervation 
of the adrenals in Crile’s hands has stabilized these patients. 
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SKIN CONSERVATION IN RADICAL MASTECTOMY FOR 

CARCINOMA 

By Louis Friedman, M.D. 
of New York, N. Y. 

FROM TIIE DEPARTMENT OF SURGERY OF SYDENHAM HOSPITAL 

It has been the custom in radical mastectomy to sacrifice the skin cover- 
ing the entire breast, leaving in many instances a wide gaping wound often 
difficult to close. This procedure has been followed more from traditional 
proscribed teaching and habit than from any reasonable justification. There 
certainly is no rational reason why the integument covering the side of the 
breast not containing the tumor mass should be sacrificed. Sections made of 
the skin and areolar tissue covering the breast outside of the tumor area show 
no histological changes from the normal. In fact, sections made of the skin 
and areolar tissue right above the mass when the skin is not adherent show 
no changes from the normal. 

When the skin is yielding and elastic, the wound closure is easy, but in 
many cases there is great tension, immobilizing that half of the chest, making 
the patient very uncomfortable, or considerable surface must be left uncov- 
ered, which either has to be allowed to granulate or be skin grafted. In many 
instances, where a large area of skin has been removed, the tension, when 
wound closure is attempted, is so great that the blood supply of the integu- 
ment is interfered with, resulting in necrosis, and the scar following healing 
is ugly, irregular, and has a tendency to spread. Skin recurrence is infre- 
quent and is more likely to occur in scar tissue or skin which has been under 
tension, and is adherent to the chest-wall. Handley pointed out that Halsted, 
who laid special stress on wide skin excision, had 16 per cent, of recurrence 
in the skin, while Cheyne, who removed more fascia than Halsted but less 
skin, had only 6.5 per cent, of such recurrence. 

An ideal breast incision should permit easy access to the axillary space so 
that thorough removal of axillary lymph-nodes and fat can be accomplished. 
It should permit closure of wound without undue tension, without the neces- 
sity of skin grafting or a granulating area, and should leave a fairly present- 
able linear scar. 

Each of the classical incisions so far devised was to be the ideal one, 
with the thought in mind that it would cover the wide gaping wound com- 
pletely without undue tension. All of them, in many instances, failed, only 
because of the unnecessary sacrifice of normal skin covering the normal part 
of the breast. 

Various methods of skin plastic, flap formation and wide skin under- 
cutting and mobilization are necessary and resorted to in order to enable 
wound closure, and even then with considerable tension and difficulty. 

All this can be avoided by conserving and utilizing the skin covering the 
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Fig. i.— R adical breast amputation showing outline of conservative skin incision (black line), 
with approximate amount of skin saved. Dotted line showing usual incision sacrificing skin covering 
entire breast. Tumor in left lower quadrant. 


/ \ 

/ i — Tr; 





845 


LOUIS FRIEDMAN 


breast farthest away from the tumor in the breast, depending upon its 
size and location. (Figs, i and 2.) Dividing the breast into quadrants, since 
tumors can be so classified, the skin is to be conserved by dissecting it off the 
side of the breast not containing the mass, thereby the amount of integument 
gained will be from two to three inches in width, extending the entire half 
diameter of the breast, and the closure of the wound, therefore, will be much 
more easily obtained with the least degree of tension. In many instances, the 
outline of the skin incision can be carried up to the areola of the nipple. It 

should never include the nipple or its 
areola, particularly when there is 
nipple retraction. 

This partial subdermal amputa- 
tion of the breast is bound to give 
the patient greater comfort, because 
the conserved integument covering 
the chestwall will be free, pliable, 
and non-adherent. Much greater 
flexibility of motion of the arm will 
be present very early after wound 
healing, will result in an artistic- 
looking suture line, while the opera- 
tion is not more difficult of per- 
formance, and is less time-consum- 
ing because the closure of the wound 
is easier. Bunts, in “Lewis’ Prac- 
tice of Surgery,” is the only one who 
mentions that the surface area of 
the skin should be smaller than the 
surface of the breast area to be 
removed. 

By gaining two and one-half to 
three inches of skin area by this 
method of partial skin conservation 
(Fig. 3), it will not be necessary to 
dissect the skin and undermine it beyond the circumference of the breast area, 
as it often must he done when the present classical incisions in vogue now 
are used. 

According to Handley, some of the lymphatics lie directly below the skin, 
especially about the nipple, from whence they penetrate into the structure of 
the gland. This distribution radiates away from the integument towards the 
axilla, and towards the sternum through the pectoral muscles. But there is 
no direct lymph drainage or connection with the skin covering the breast. 

Metastatic axillary lymph-node involvement is common in carcinoma of 
the breast, yet the skin covering the axilla is never removed, but the axillary 
contents, fat and lymph-nodes are dissected off of the skin covering the axilla. 

All the recognized breast incisions do not sacrifice the skin covering the 
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Fig, 3. — Mrs. A. K., aged forty. Carcinoma 
left breast. A-A — Normal side of breast. Con- 
served skin dissected off breast about 2 l /> inches up 
to areola margin. B — Site of tumor. C — Axillary 
contents. 
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axilla, though the axillary lymph-nodes are the seat of metastatic involvement. 
If it is important and necessary to remove the integument covering the breast 
far away from the tumor, the seat of carcinoma, how much more important 
would it he to remove the skin covering the axilla underlying which there are 
affected lymph-nodes. But this is never done. If it is safe, therefore, and 
it is, as experience teaches, to dissect and conserve the integument covering 
the axilla where axillary lymph-node involvement is present, is it not reason- 
able to feel the safety of dissecting and utilizing the integument of the breast 
opposite and distant from the tumor mass, so saving this extra amount of 
skin for easier closure? 

While all the classical skin incisions for radical breast amputation have 
a well-defined outline, many provided with extensive side incisions for sliding 
flaps, in this suggested partial subdermal amputation, the outline of the skin 
incision is not constant but will depend upon the extent and location of the 
tumor, the amount of involved and adherent skin, as well as the good judgment 
and artistic sense of the surgeon. It must necessarily vary depending upon 
the above, as to how much skin can be conserved and dissected off the normal 
side of the breast. The underlying principle, however, remains the same, 
that is, that the skin covering the breast opposite to the tumor in the breast 
should he saved and dissected from the edge of the areola of the nipple, on 
to the outer circumference of the breast. In smaller tumors the skin of more 
than half the breast can be saved and be made available for easy suture. 

Extensive conservation of skin in radical mastectomy has not to my knowl- 
edge been attempted nor its principles applied, probably because of the cancer 
fetish ever in mind. The entire breast, though the tumor may be a very small 
one, and the pectoral muscles are sacrificed, the pectorals, in many instances 
unnecessarily. I rarely remove them ; certainly so far as the skin is con- 
cerned, the sacrifice is needless on the normal side of the diseased breast. 

In plastic reconstruction of the pendulous breast the skin covering the 
entire mammary gland is dissected off, then after the breast is fixed in its 
new position, the skin is replaced without any injury to its viability, resulting 
in perfect healing. Having observed this surgical procedure there germinated 
the adaptability of skin conservation in breast amputation. 

The method here suggested is a perfectly safe one, and while it has a 
very wide and varied applicability, it should not be attempted in cases which 
are far advanced nor where the skin covering the breast has been invaded or 
perforated. Even in cases with comparatively large tumor mass present, 
particularly in the scirrhous type of carcinoma, depending upon the good 
judgment of the surgeon, a considerable area of the skin can, nevertheless, 
with safety be dissected off the normal side of the breast opposite to which- 
ever quadrant the tumor may be. Haemostasis of the dissected flap must be 
thorough and kept covered with warm saline cloth while the major part of 
the amputation is completed. Retention sutures are usually not required. 
The outlines of the various incisions advocated are shown in Figs. 4, 5> an< ^ 
6, which show also the amount of skin conserved compared with the total 
sacrifice. 
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OBSERVATIONS ON RUPTURE OF THE SUPRASPINATUS TENDON 

BASED UPON A STUDY OF SEVENTY-THREE CADAVERS * 

By E. Lawrence Keyes, M.D. 
of St. Louis, Mo. 

FROM THE DEPARTMENT OP ANATOMY, WASHINGTON UNIVERSITY SCHOOL OF MEDICINE 

Rupture of the tendon of the supraspinatus muscle is a common cause 
of shoulder disability . 1 Traumatic rupture of this tendon occurs fairly often 
and may be cured by suture at operation 2 ; it is related to subdeltoid or sub- 
acromial bursitis but it may escape detection due to lack of appreciation of 
its prevalence. Many cases of rupture of this tendon may be found in 
individuals over fifty years of age, although whether all cases cause symp- 
toms cannot at present be stated. A condition so widespread is worthy of 
more attention than it has received up to now, so that the present investiga- 
tion seems warranted. 

Anatomy . — The tendon of the supraspinatus muscle, usually about six 
centimetres long, arises from the muscle belly in the supraspinous fossa of 
the scapula and runs across the capsule of the shoulder- joint to insert into 
the highest of three facets on the greater tubercle of the humerus. During 
the terminal half of its course it is inseparable from the joint capsule. Its 
two borders may be distinguished from the adjoining borders of the tendons 
of the infraspinatus and subscapularis only with some difficulty. It forms 
the roof of the shoulder- joint and the floor of the subacromial bursa, f lying 
beneath the deltoid muscle and the acromial process of the scapula. To- 
gether with the tendons of the infraspinatus, the teres minor, and the 
subscapularis, it adheres to and greatly strengthens the capsule of the 
shoulder-joint. 

Normally, there exists no communication between the subacromial bursa 
and the shoulder- joint. 

Definition. — Throughout this paper the term “rupture of the tendon of 
the supraspinatus muscle” has been limited to those perforations of the 
tendon large enough to establish a direct and grossly visible communication 
between the subacromial bursa and the shoulder- joint. Mere erosions of the 
tendon near its insertion on the greater tubercle have been excluded. Gross 
changes of adjacent structures have been recorded. 

Method and Material. — An unselected series of seventy-three successive 
issecting-room cadavers was examined. Most of the shoulders were studied 

the time medical students were dissecting the short rotator muscles of the 
si ; e - ’ °^ iers were examined by a special dissection ; and one shoulder 
— Jl jHg a U rge rupture was dissected and preserved as a museum speci- 

^ mi • • t — — . . . _ _ _ ... — _ 

kockefell'er 1 F eS ^cf 3 ^° n W3S a ^ ec ^ a & rant ^ rom the Science Research Fund oi the 

T According to Codman, the subacromial bursa is identical with the subdeltoid bursa. 
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men. (Fig. I.) Miss Marie Olds and Mr. Irving Harris assisted in the 
examination of some of the shoulder-joints, while Miss Mary Schmeckebier 
illustrated the museum specimen appearing in Fig. i ; and for their assistance 
due acknowledgment is hereby made. 

All cadavers had been handled with sufficient care during transportation, 
injection, and preparation for dissection to obviate the possibility of a post- 

Table I 


Table to Show the Incidence of Ruptured Supraspinatus Tendons Among Seventy-three 
Cadavers According to Race, Sex, Age and Side 


AGE 

White 

Males 

Negro 

Males 

Whi te 

Females 

Negro 

Females 

Totals 

with Both Below 50 

NORMAL 

8 

15 

1 

4 

23 

CASES 

Tendons Intact. Above 50 

12 

12 

3 

4 

31 

with Both Below 50 

0 

0 

0 

0 

0 

Tendons Torn. Above 50 

B 

3 

0 

1 

5 

with Right 

ABNORMAL 'Below 50 

0 

0 

0 

0 

0 

i enaon axoh© 

Above 50 

Torn 

■ 

■ 

1 

0 

4* 

with Left 

Below 50 

0 

0 

0 

0 

0 

Above 50 

Torn 

1 

3 

0 

1 

6 

TOTALS 

24 

34 

5 

10 

73 ' 


* In one of these cadavers the right shoulder alone was examined. 


mortem rupture. Moreover, all the ruptures observed showed certain signs 
which indicated that they had originated during life. 

The cadavers had been embalmed by injection into the femoral arteries 
of a solution of glycerine, alcohol and carbolic acid. The arteries had also 
been injected with starch colored by vermilion by way of the femorals or 
internal carotids. The shoulder-joints were all well preserved at the time 
of observation. The average period elapsing between the date of death and 
the date of dissection was twelve months, the shortest being three months 
and the longest twenty-four months. 

Incidence . — Incidence based on lesions per cadaver differs from incidence 
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based on lesions per shoulder. Thus, if three cadavers were examined, and 
one found to possess tears of both tendons, one to possess a torn right tendon 
and a normal left tendon, and one to possess two untorn tendons, the inci- 
dence of the lesion among cadavers would be two out of three or 66.7 per 
cent., while the incidence among shoulders would be three out of six or 
50 per cent. 

Rupture of one or both supraspinatus tendons was found in fourteen out 
of the seventy-three cadavers, an incidence of 19.18 per cent.; it was found 
in nineteen out of 142 shoulders examined, an incidence for shoulders of 


1 
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Age. — The average age at death of all cadavers was 54.3 years; the 
average age at death of the cadavers possessing a ruptured tendon was 65.5 
years. The youngest cadaver of the entire group was sixteen ; the youngest 
cadaver with a torn tendon was fifty-one; no torn tendon occurred among 
the twenty-eight cadavers of the first five decades of life. All the fourteen 
cases of torn tendon occurred among the forty-five cadavers over fifty years 
of age, an incidence for this age group of 31.11 per cent. By decades the 
incidence was highest in the ninth, with two out of the four cadavers affected, 
an incidence of 50 per cent. ; most cases occurred during the sixth decade 
with six affected out of the fourteen cadavers of that decade. The oldest 
cadaver with a torn tendon was eighty-six years of age, while the oldest 
cadaver of the group was eighty-eight years of age. 

Shoulder Involved. — Both tendons were torn in five cadavers ; one tendon 
only was torn in nine cadavers.* Of the unilateral tears, four* occurred in 
the right shoulder, and five in the left shoulder. 

Relation of Age to Shoulder Involvement. — The average age at death of 
the cadavers with bilaterally torn tendons was 71.2 years; the average age 
at death of the cadavers* with unilaterally torn tendons was 62.3 years. The 
average age of cadavers with a unilaterally right-sided tear was 65.25 years, 
and of those* with a unilaterally left-sided tear was sixty years. 

Description of the Lesion. — A typical lesion is illustrated in Fig. 1, and a 
description of it will include most of the features of other cases. The 
supraspinatus tendon may here be seen to split 0.7 centimetres lateralf to the 
acromion, and to proceed on either side of the tear to its insertion on the 
greater tubercle of the humerus. The tear or rupture in the tendon also 
pierces the underlying joint capsule, so that the joint cavity with some of 
the head of the humerus becomes revealed through it; in the undissected 
state the joint cavity would have opened through the rupture into the sub- 
acromial bursa. The shape of the rupture is triangular with the base along 
the greater tubercle, and perpendicular height parallel to the main axis of 
the tendon. The base measurement is 2.0 centimetres, the height 1.3 centi- 
metres. A small bundle of fibres from the supraspinatus tendon remains 
traversing the rupture. 

The torn tendon edges were seen in the original specimen to be smooth ; 
but there was a little fraying of nearby portions of the tendon and of the 
long head of the biceps muscle. The greater tubercle was knobby and rough 
in its exposed portions, but normal elsewhere. Apart from the actual lesion 
the joint capsule as far as could be seen was smooth, and the inserting 
tendons of the short rotators were intact. 

This description of one lesion covers the main features of all the other 
lesions of this series. The shape of all the ruptures was triangular, and all 
were confined strictly within the limits of the supraspinatus tendon. No 
tear of the supraspinatus tendon was complete or involved other tendons or 

* In one of these, examination was limited to the right shoulder. 

t The shoulder being in a normal resting position. 
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other parts of the joint capsule. One tear was so large that its apex disap- 
peared beneath the acromion, the shoulder being held in a normal resting 
position; hut all others lay lateral to it and were strictly “subdeltoid” in 
location. In general, the older the cadaver the larger were the tears. 

Fig. 2 illustrates average-sized ruptures of the two supraspinatus tendons 
of one cadaver; the drawing is to scale and represents the position and 
extent of the lesions and the amount of supraspinatus tendon protruding 
lateral to the acromion. The lesion on the right side was considered of 
“medium” size, the one on the left “small.” 

The knobbing of the exposed parts of the greater tubercle of the humerus 
was subject to some variation in degree and extent. No calcium deposits 
were found in either the subacromial bursa or in the tendon edges. Erosions 
of structures forming the floor of the subacromial bursa, that is to say, ero- 
sions involving the superficial fibres of the supraspinatus tendon or involving 
(lie periosteum or deeper bony substance of the greater tubercle unless asso- 
ciated with a tendon truly torn were not classified in this study, although 
encountered not infrequently. One of these erosions, however, was so 
remarkable as to require special description. It occurred in the left supra- 



j, -Tracings to allow relative si/e, shape, ami position of ruptures 
of the riftht and left .supraspinatus tendons of a Nc^ro female of seventy 
years, (i) Distal part of supraspinatus tendon; (j) tear in the tendon. 


spinalus tendon of a white female, seventy-eight years old. It was remark- 
able for its similarity in size, shape and location to a rupture occurring in 
the supraspinatus tendon of the opposite side; and it differed from it only 
by reason of the fact that it did not completely pierce its tendon but involved 
merely its more superficial fibres. 

No microscopical studies were made of any of the material. 
delation io Disease . — The causes of death of cadavers with torn tendons 
difieiecl little from the causes of death of the other cadavers. It was impos- 
sible to determine the influence on the lesion of acute trauma, as adequate 
rase histories were not available. 

Discussion. — Incidence per Cadaver . — The incidence per cadaver for 
'aiious scries was, in round numbers 48 per cent, for Akerson, 1 5 per cent. 
01 oc buan, 1 and 19 per cent, for this series. 

\ m . nC, ^ C,lCe 1 ’ cr Shoulder . — This incidence was found to be in round num- 
theui^U ^ G1 CC11 ^' ^ iAv ^ clS0n > 1 5 per cent, by Codman, 1 and 13 per cent, by 

necr VCaSOn ^°' • c ^ scrc l )anc y of these figures : Akerson’s scries comprised 
°P s y material obtained from aged individuals with chronic diseases. As 
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will be shown later, the incidence increased with age; so that Akerson’s 
group, being older, would therefore show a higher incidence than the present 
series. Codman’s series comprised dissecting-room material, necropsy ma- 
terial, and operative cases. Unfortunately, he failed to keep accurate records 
so that his figures represent merely an estimate of his observations, as he 
himself admits. 

Incidence among Whites and Negroes. — The incidence here for white 
cadavers was about 17 per cent. ; the incidence for Negro cadavers was about 
21 per cent. Race, therefore, would seem without influence upon incidence 
of the lesion. 

Incidence and Sex. — Akerson mentions that some of his subjects were 
females, but fails to mention the distribution of the lesion among the sexes. 
The incidence here for females was 20 per cent., and for males was about 
19 per cent. Sex, therefore, would seem without influence on the incidence 
of the lesion ; but in drawing this tentative conclusion it should be noted that 
the number of females in the series was much less than that of males. 

Incidence and Age. — All observers have noted that the lesion was more 
common in old individuals than in young; but concise figures have hitherto 
been lacking. This series yielded some facts of interest in this connection. 
All the cadavers below the fiftieth year had normal tendons. On the other 
hand, fourteen of the forty-five cadavers above the fiftieth year possessed 
a torn tendon, so that almost one out of every three cadavers of an older 
age was affected. The ninth decade showed a higher incidence of the lesion 
than any other, two of the four cadavers being affected. 

The average age for cadavers with torn tendons was 65.5 years, or 11.3 
years above the average age for the group. The youngest cadaver to show a 
ruptured tendon was fifty-one years of age. 

Young individuals appear rarely to possess ruptured tendonjs. The 
youngest case of torn supraspinatus tendon recorded in the literature was a 
man of thirty-five who sustained a traumatic rupture of the tendon and who 
was operated upon and cured by Wilson. 2 

Shoulder Involved. — Akerson found fourteen cases of bilaterally torn 
tendons and eleven cases of unilaterally torn tendons. This series showed 
five cases of bilaterally torn tendons and nine cases of unilaterally torn ten- 
dons. In Akerson’s series the bilaterals were found more often, in this the 
unilaterals. 

Of Akerson’s unilateral cases, nine appeared to be unilateral rights and 
two unilateral lefts. Of the unilateral cases of this series, four were uni- 
lateral rights and five unilateral lefts. Adding up the two series, the 
unilateral rights would outnumber the unilateral lefts. 

Relation of Age to Shoulder Involvement. — Bilateral tears occurred in 
older cadavers, unilateral tears in relatively younger cadavers. Apparently 
the same causative agent is sometimes at work in both shoulders and per- 
forates first one and eventually both supraspinatus tendons. In this connec- 
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tion it is interesting to note that the left unilateral tendon tears occurred in 
younger cadavers than the right unilateral tears. 

Types of Tendon Tear . — All the ruptures of this series were strikingly 
similar one to another. All were triangular with the base along the greater 
tubercle. All were associated with a certain amount of tendon fraying and 
bony irregularity. The larger ruptures occurred usually in older cadavers, 
the smaller in younger. 

Codman 1 says that occasional ruptures fail to perforate the floor of the 
subacromial bursa, but no such case was here observed. 

Complete rupture of the supraspinatus tendon was not observed in this 
series. Wilson 2 has written an excellent article dealing with the clinical 
aspects and operative cure of complete rupture of the tendon; all his 
patients had completely ruptured supraspinatus tendons following trauma. 
The absence of this type of lesion in the present series might therefore be 
thought to indicate some other origin than trauma for the lesions encoun- 
tered; although trauma probably causes a partial rupture at times. 

Tears of adjoining tendons . — Akerson found that tears of one or all of 
the tendons of the subscapularis, infraspinatus and teres minor muscles often 
accompanied rupture of the supraspinatus tendon. No such accompanying 
tears occurred here. Meyer 3 reports occasional destruction of the long head 
of the biceps muscle and attributes it to constant wear associated with long- 
continued use. All biceps’ tendons were here intact. 

Origin of the Lesion . — A common origin for all the lesions of this series 
is indicated by their similarity to one another and by their close association 
with age. If there were several different causes for the lesion, more variety 
would be expected in their characteristics and in their distribution among age 
groups. All the lesions were found in cadavers over fifty and were usually 
larger sized in older cadavers than in younger. It would seem as if some 
piocess were at work in the tendon which progressed with years, gradually 
causing degeneration first of the floor of the subacromial bursa, then wearing 
through the tendon at its insertion into the greater tubercle, and finally caus- 
n T a P er f°ration or rupture of the tendon. What the process is, whether 
tiamnatic, infectious, degenerative or metabolic, is beyond the scope of this 
study to determine. 


SUMMARY AND CONCLUSIONS 

( 1 ) Rupture of the tendon of the supraspinatus muscle occurs fre- 
quently. Its incidence among an unselected series of seventy-three dissect- 
In g room cadavers was found to be 19.18 per cent. 

(-) It occurred only in cadavers over the age of fifty years. 

(0) Nine cases were unilateral, six were bilateral. 

( 4 ) The cadavers with unilaterally torn tendons were ) r ounger than 
10Se "'If* bilaterally torn tendons. 

( 5 ) Tour of the unilateral cases were rights, five were lefts. 
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(6) The cadavers with unilaterally right-sided torn tendons were older 
than those with unilaterally left-sided lesions. 

(/) Race and sex were apparently without influence upon the distribu- 
tion of the lesion. 

(8) All lesions were remarkably similar to each other. There were no 
associated ruptures of other tendons. 

(9) Age seemed the main factor influencing the distribution and charac- 
ter of the lesion. 

(xo) The process causing rupture of the supraspinatus tendon seems 
often to originate in the floor of the subacromial bursa, then to erode the 
superficial fibres of the tendon near its attachment to the greater tubercle 
and finally to perforate the tendon and joint capsule, thus opening up a com- 
munication between the subacromial bursa and the shoulder-joint. This 
process may act simultaneously and progressively in both shoulders. 
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PRIMARY JEJUNAL ULCER 
By Walter W. Ebeling, M.D. 

of Philadelphia, Pa. 

FROM THE UNIVERSITY OF PENNSYLVANIA HOSPITAL 

Primary or simple jejunal ulcer is a lesion which is found infrequently. 
Many surgeons have had to care for the jejunal ulcer developing subsequent 
to a gastrojejunostomy. Few have had the opportunity of seeing or treating 
a patient suffering from such ulceration in the absence of previous stomach 
or duodenal surgery. While ulceration of the small intestines (more fre- 
quently the ileum) may occur in the course of typhoid fever, bacillary dysen- 
tery, cholera, and amoebic dysentery, the occurrence of a single ulcer (occa- 
sionally multiple) in the jejunum in the absence of profound systemic 
manifestations such as are seen in the acute enteric diseases noted above, is 
sufficient to arouse both interest and curiosity. 

Incidence. — Judd, 30 in 1921, reviewing 4,324 gastrojejunostomies in which fifty-five 
gastrojcjunal and jejunal ulcers had occurred, stated that not a single primary jejunal 
ulcer had been observed at The Mayo Clinic up to that time. Jancke, 17 in 1929, report- 
ing several perforating ulcers of the small intestine, one of them jejunal, noted that only 
nine primary ulcers of the jejunum had been observed at The Mayo Clinic up to 1921. 
These two conflicting statements, the former from a surgeon of The Mayo Clinic and 
appearing in the American literature, the latter appearing in the German literature, 
deserve further elucidation. 

Donati 37 (from Leotta), reviewing 8,060 autopsies, found gastric ulcers in 2.6 per 
cent., but not a single simple ulcer of the jejunum. 

In this clinic from 1921 to 1932, 370 ulcers of the duodenum and jejunum were 
admitted to the surgical wards. Of this group, 319 came to surgery, and only two 

were primary jejunal ulcers. This frequency is somewhat above that commonly 
reported. 


As Morrin, 44 Brown, 8 Schilling, 01 and Leotta 37 point out, a simple ulcera- 
tion may occur in the ileum and Meckel’s diverticulum. It seems illogical to 
include these ulcers in a clinical discussion of jejunal ulceration, although their 
pathology may be quite similar. In the majority of the reported cases, the 
jejunal ulcers appeared in the first loop and upper part of the jejunum. It is 
probable that ulcers in the ileum, Meckel’s diverticulum, and even the lower 
jejunum, lacking the close proximity to the acid gastric and alkaline duodenal 
J l »ces, have a different etiology from ulcers occurring in the stomach, pylorus, 
r c no enum. The relationship between these two types of ulcer is so remote 
^iat the latter may be excluded from a study of jejunal ulcers. While the 

the^ 01115 an ^ ^' e ^ una ^ operation may closely simulate one another in 

ptesence of perforation or obstruction, their dissimilarity becomes apparent 
ien one studies jejunal ulcers that did not terminate in a perforative 

catastrophe. 


From 1827 to 


T 93 2 ) only forty-seven (including author’s case) primary 
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jejunal ulcers have been reported. Five of the reports are valueless for clinical 
study and have been added to the end of the table merely for completeness. 
The case of Moore , 43 so obviously traumatic with perforation into the urinary 
bladder, and the case of Pauchet 47 with multiple ulceration of the jejunum 






TABLE 1. 

PERFORATED JEJUNAL ULCERS. 








(No 

Trauma) 




Author. 

Year. 

IB 

Sex. 

a 

Oper- 

ated. 



wm a i 

Other Ulcers. 



m 

m 



mm 




(60) 

1843 






mm 



Rufz 

36 

u. 

Yes. 

No. 

Died. 


Upper Jejunum. 

3 in ileum. 

(S3) 

1844 






mm 


Kraus s 

55 

u. 

- 

No. 

Died. 


Jejunum. 

None. 

(14) 

1843 









deCastlenau 

52 

M* 

- 

No. 

Died. 

Yes. 

Kid. jejunum. 

None. 

(5d 









Perroud 

1867 

32 


Yes. 

No. 

Died . 

Yes. 

Upper loop. 

None. 

(49 

1876 


HI 






Parenski 

45 

E9 

- 

No. 


Yes. 

Lower jejunum. 

4 in jejunum. 

(35) 








Krtnlein 

(V) 

Brigidl 

1886 

61 

M. 

Hone. 

Yes. 

Died. 

Yes. 

Jejunum. 

2 in jejunum. 

1893 

- 

M. 

_ 

No. 

Died. 

Yes. 

Upper jejunum. 

1 in jejunum k 

(32) 

Klrmisson 

(28) 

Jankowski 

(39) 

Lett 

(10) 

Cade 

(9) 

Bryan 

(34) 

Kretschmar 

(18) 

Fischer 

1898 

8 

M. 

Rone. 

Yes. 

Lived. 

No. 

Jejunum. 

1 in ileum. 
Hone. 

1908 

48 

«. 

None. 

No. 


Yes. 

Lower jejunum. 

1 in Jejunum. 

1919 

54 

F. 

Yes. 

Yes. 

Lived. 

No. 

Upper jejunum. 

None . 

1913 

25 

M. 

Yes. 

No. 

Died. 

Yes. 

Upper jejunum. 

None. 

1916 

48 

M. 

Yes. 

Yes. 

Died. 

No. 

Upper loop. 

Hone . 

1920 

39 

M. 

Yes. 

Yes. 

Died. 

No. 

Jejunum. 

None . 

1921 

58 

V: 

Yes. 

Yes. 

Lived. 

No. 

Upper loop. 

Old duodenal 

(56) 

Richardson 

(56) 

Richardson 

1922 

47 

M. 

Yes. 

Yes. 

Lived. 

No. 

Upper Jejunum. 

etc. 

None. 

1922 

48 

m 

Yes. 

Yes. 

Lived. 

No. 

Sfid. jejunum. 

litme. 

(26) 



■ 





10 in jejunum. 

Holtzweissi 

(11) 

Chiasserlni 

(72) 

Velte 

gl922 

58 


None. 

Yes. 

Died. 

Yes. 

Upper loop. 

1922 

- 

M. 

- 

Yes. 

Died. 

- 

Upper loop. 


1924 

77 

m 

None , 

Yes. 

Lived. 

No. 

Upper Jejunum. 

None . 

(o) 



m 





Old pyloric. 

Barber 

1926 

33 


Yes, 

Yes. 

Lived, 

No. 

Upper loop. 

(61) 



m 





Schilling 

(4) 

31ack 

(44) 

iforrln 

1930 

47 


None. 

No. 

Died. 

Yes. 

Yid. Jejunum. 

None. 

1930 

53 

M. 

Yes. 

Yes. 

Lived. 

No. 

Upper Jejunum. 

None. 

1931 

65 

V. 

Yes. 

Yes. 

Died. 

- 

Upper jejunum. 

None. 

aorrln (44) 

1931 

39 

F. 

- 

ii o» 

Died. 

Yes. 

Upper jejunum. 

Nono. 

Uorrin^ 4 ^ 

(67) 

Smith 

1931 

47 

F. 

Yes. 

Yes. 

Lived. 

No. 

Jejunum. 

None. 

1932 

27 

M. 

Yes. 

Yes. 

Lived. 

No. 

Upper jejunum. 

None. 


which presented no clinical or pathological characteristics of the usual simple 
ulceration, are omitted entirely. Of the forty-two cases in which the available 
data were sufficient for interpretation, but seven (author’s case included) were 
operated on in the absence of perforation. The remaining thirty-five cases 
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(Table I) bad perforated and, in this group, nine (Table II) are questionable 
because of the possibility of associated trauma having been responsible for 
the perforation. 

Primary Jejunal Ulcer -without Perforation . — A survey of the literature 
disclosed but six cases in which surgery had been performed because of 
digestive complaints and in the absence of perforation. 


Case I. — Schmil inski, 02 1910, female, aged sixty-three. Pain in the stomach for 
years. X-ray showed obstructive incompetence of the stomach and duodenum. A diag- 
nosis of duodenal ulcer was made, and at operation the duodenum and jejunum were 
found to be dilated, with a stenosing induration of the jejunum and adjacent mesentery 
four centimetres from the duodenojejunal fold. Resection. A chronic ulcer was found 
on the mesenteric border. No evidence of lues or tuberculosis. The patient survived. 

Case II.— Murphy/ 5 1916, male, aged sixty-two. Digestive trouble for fifteen years. 
Pain occurred from one to three hours after meals. X-ray showed obstruction to the 
outlet of the stomach. A diagnosis of duodenal ulcer was made, and at operation an 
extensive inflammatory induration was observed about the duodenum which indicated 
the site of an ulcer. A second ulcer was noted in the first part of the jejunum. 
Anterior gastrojejunostomy was performed. The patient survived. 

Case III. — Walton/ 4 1922, female, aged forty-five. Stomach trouble for nineteen 
years, with epigastric pain of a periodic nature occurring late after food and relieved 
by food. X-ray showed an extraneous stomach mass with no evidence of obstruction. 
'1 he diagnosis was uncertain. At operation an indurated and inflamed area about three 
feet from the duodenojejunal fold was discerned. Resection. The ulcer was round 
and compared in every way to a chronic gastric ulcer. No evidence of tuberculosis or 
lues. The patient survived. 

Case IV.— Fischer/ 0 1923, female, aged forty-two. Epigastric pain of a periodic 
and constricting nature for one year. Melsena. X-ray examinations were repeatedly 
inconclusive. Diagnosis was uncertain. At operation an indurated area was found at 
the duodenojejunal junction. The gut was irregular, thick and oedematous, with a scarlet 
serosa covered with fibrin. Duodenojejunostomy. Since there was no pathological 
specimen malignancy could not be ruled out. The patient survived. 

Case V. Ravdin/ 3 1927, male, aged forty-two. Dull epigastric pain two hours 
after food, associated with belching and relieved by soda. Six months’ duration. X-ray 
examinations were negative. Diagnosis was duodenal ulcer, and at operation no ulcer 
was found; however, an appendectomy was performed. The patient became worse, 
an three months after the first operation X-ray examination showed a high jejunal 
obstruction. At a second operation the jejunum was found to be dilated to about twelve 
mcies from the duodenojejunal fold where there was an annular sclerosing mass with 
en urged lymph-nodes in the adjacent mesentery. Resection. The ulcer was of the 
c ironic type. The patient succumbed. 

Case VI. Pickhardt/- 1930, female, aged sixty. Intermittent, general abdominal 
cramps with vomiting. Three weeks’ duration. Barium enema showed a twist at the 
->gmoi . Diagnosis was partial intestinal obstruction and at operation a circular stric- 
was T a k° u t f' lv e feet from the duodenojejunal fold. Resection. The ulcer 

\as 0 the chronic type. No evidence of a vascular lesion. The patient survived. 

to lPT ° Wn CaSC number of reported cases up to seven. It appears 

0 e t ic only one reported in which actual diagnosis of jejunal ulceration was 
e prior to operation. The history follows. 

service 0^ n°' ^•> c °l°red male, aged thirty-six. Admitted to the surgical 

fj j C 0 r ' L. Eliason at the Hospital of the University of Pennsylvania October 
3U discharged October 26, 1931. Chief Complaint . — Stomach trouble. History 
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of Present Illness. — Patient was apparently well until 1925, when he began to suffer 
from indigestion. He described his first attack as having followed the eating of grapes 
during the afternoon and a supper which did not digest that evening. He had a sour 
taste in his mouth and vomited the following morning. Vomitus was liquid, light in 
color, and sour. There was no blood. Following this attack he suffered from a con- 
tinuous pain in the mid-epigastrium, persisting over a period of from six to eight 
weeks. The pain was somewhat relieved by belching, but was apparently not severe 
because the patient was able to continue doing light work. There were intervals of 
complete freedom from symptoms which lasted for several months at a time. 

In 1927, the patient suffered from melsena; black stools persisted for five days. He 
had some loss of appetite, but very little pain. He remained under a physician’s care 
for three or four months at that time. 

In September, 1930, the patient had a most severe attack of indigestion with vomiting 
of food and bile associated with epigastric pain. He was admitted to the Atlantic City 
Hospital where he remained for a period of ten days. A rontgenological study was 
not made. He was placed on a Sippy diet, to which he strictly adhered for four months. 
This diet was then modified and continued with little alteration to the present time. 

The pain associated with the attacks of indigestion was described as being in the 
mid-line of the epigastrium. It was lancinating in type, as though a person took a razor 
and kept making short cuts. Pain of this type would also occur about one hour after 
meals with occasional relief after food or alkaline powders. Further points in the 
history of present illness are not essential. 

Past M edical History. — Malaria at eight years of age while living in South Carolina. 
No history of typhoid fever or dysentery. Denied venereal disease. Denied penile sore. 
In 1922, the patient developed a suppurative left inguinal adenitis which was diagnosed 
as luetic. A single positive Wassermann was obtained. The adenitis promptly subsided 
after incision and drainage. He received intravenous and intramuscular therapy in 
1922 and intravenous therapy in 1923. During the course of treatment, and since that 
time, up to one year ago, his Wassermann has been repeatedly negative. No other 
operations. Family history and social history irrelevant. 

Physical Examination. — Patient was a slender, poorly nourished colored male, thirty- 
six years old, who appeared to be ill. Temperature, 99 0 F. ; pulse, 80; and respira- 
tions, 22. Scalp, nose, ears, eyes, mouth, neck, lungs, cardiovascular, and extremities 
were grossly negative. The abdomen presented moderate tenderness to palpation in the 
left upper quadrant, and in the epigastrium. 

Laboratory Studies. — All within normal limits. The blood Wassermann was nega- 
tive. Faeces strongly positive test for occult blood on meat-free diet. Fractional gastric 
analysis after test meal. No free acid in any of the six specimens or fractions. The 
quantity withdrawn was only sufficient to determine a total acid of twenty-two in the 
sixth specimen. Both the fasting and residue specimens showed a trace of occult 
blood. Both showed white blood corpuscles and epithelia. 

Rontgenological Studies. — Gastro-intestinal series. CEsophagus, negative. Stomach, 
negative. Duodenum, cap negative by screen examination, unfilled on the films. Stasis 
in the duodenum and jejunum with obstruction in the first part of the jejunum due 
to ulcer or adhesions. (Fig. 1.) Remainder of small intestine, negative. 

Pre-operative Diagnosis. — Jejunal ulcer. 

Operation. — Under spinal (neocaine) supplemented with gas-ether anaisthesia a 
mid-line incision was made from the ensiform to the umbilicus. Stomach, prepylorus, 
pylorus, and duodenum were first examined and found to be entirely normal. Gall- 
bladder normal. Examination of the jejunum revealed a stenosing lesion involving 
almost the entire circumference of the bowel and causing a partial obstruction six inches 
from the ligament of Treitz. The bowel proximal to the stenosis was distended and 
hypertrophied. Palpation revealed only moderate induration and the impression was 
that the condition was probably a jejunal ulcer. 
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Approximately four inches of the jejunum were resected, thus completely removing 
the ulcer-bearing portion of the bowel. After inversion of the cut ends of the proximal 
and distal jejunum, continuity was restored by lateral anastomosis. 

Progress . — Patient reacted promptly and satisfactorily after operation. Wound 
healed by primary union and the patient was discharged from the hospital on the seven- 
teenth post-operative day much improved. 

Pathological Report . — Specimen consisted of part of the jejunum which measured 
about five centimetres in length. (Fig. 2.) In the middle there was an annular 
ulcerating lesion. The ulcer was shallow, and its base was covered with small blood- 



^ IG ' I- Rontgenogram showing dilated proximal jejunum and acutal site 

of stenosis. (Spasm.) 

dots TU 

to tl Cre WaS . 110 ^ ross ev idence of infiltration. Sections showed the ulceration down 
fibrosis mu ^ ularis mucosa - (Fig. 3.) There was small round-cell infiltration and 
'I 5 ' 0 ev 'dence of tuberculosis. Levaditi stain did not demonstrate any 

spirochretes. 

Prandia^ 0 ^ ^f anuna ^' on - — Approximately five months after operation. Slight post- 

felievcd o CP ' Sast ” c discomfort immediately relieved by alkali. Otherwise completely 
Ibe lunic . SJni ^ oms ’ an d feeling much improved. X-ray showed slight widening of 
amount C 'f Sev f ra | co ^ s small intestine in the left upper quadrant, with small 
regurgitation, but no obstruction. Hypomotility. 
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Etiology and Pathogenesis .— An enteric fever (typhoid), bacillar}' or 
amoebic dysentery, or cholera, however remote, may serve as the initial factor 


L 


-FTfllC« 



Fig. 2. — Gross specimen showing jejunal ulcer. Needles are situated at proximal and distal 

ends of specimen. 


in the production of jejunal ulcer. Later, the ulcer may be maintained through 
the irritative action of the acid or alkaline intestinal chyme, thus attaining 



Fig. 3. — Low-power section through side of ulcer. Mucosal ulceration. Muscularis slightly 
broken. Fibrosis and round-cell infiltration. Levaditi stain negative for spirochxta pallida. 


clinical significance. This concept would appear to agree with that of Bolton,' 1 
who believed that most acute ulcers healed rapidly and that chronic ulcers 
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resulted only from unhealed lesions. He worked with gastric and duodenal 
ulcers. 

There was a tendency in the earlier reports to use the term “peptic” ulcer instead 
of primary jejunal ulcer. This terminology is open to serious question. In three of 
the collected cases, (Schmilinski , 02 Walton , 74 and Smith**), as well as in our own, there 
was an absence of, or at least very low free hydrochloric acid in the gastric secretion 
as shown in the fractional gastric analysis of the test meal. The histamine test was not 
used. In the presence of these findings, one finds it difficult to accept the term “peptic 
ulcer,” which implies the action of the acid gastric juices. Acid intestinal contents have 
been observed in the jejunum (Roeder*). Mucous membrane similar in character to 
that of the gastric mucous membrane has been observed in the small intestine and in 
Meckel’s diverticulum (Nicholson , 42 Sweet ,' 0 Stone , 80 and Hartglass 25 ) . Grassman 21 
reported success in producing ulcers in the small bowel of dogs as a result of tryptic 
digestion. While it is highly improbable that the add concentration of the jejunal 
contents might rise to singularly abnormal heights, one such case has been observed by 
Holtzweissig . 28 In this case, because of obstruction of the ampulla of Vater, the acid 
gastric juices were not neutralized. 

Coruiolcy 12 betieved that simple ulcers were always preceded by local circulatory 
difficulty manifested as an endarteritis of the arterioles in the submucosa of the bowel. 
In older patients vascular changes may exist, while in younger ones a metastatic bac- 
terial embolus may produce the ulceration. This type of ulcer will have no tendency to 
become chronic, but is likely to perforate at any time from its inception. The majority 
of the ulcers in the collected case reports were of the chronic type. One cannot readily 
support the hypothesis that the embolic factor is of importance in the absence of any 
demonstrable source of the emboli or of any other embolic phenomena. In reviewing 
the literature, it was noted that several authors stated that no vascular changes were 
evident, although some case histories were not explicit as to whether or not any vas- 
cular changes had been noted in the microscopical sections. 

Rosenow 48 believed and proved rather conclusively in animal experimentation that 
specific strains of streptococci produce intestinal ulceration. A few cases of small 
intestinal perforation incident to focal infection have been reported. Gale 23 cited a case 
of repeated intestinal perforation in a woman, aged forty, each perforation having been 
preceded by furunculosis of the external auditory meatus. Lemierre and Levesque 83 
reported ulceration of the ileum due to pneumococcal infection and isolated the organism 
from the ulcer, the primary focus being in the lungs. Pesce 51 similarly noted the asso- 
ciation of tonsillitis with perforation of an ulcer. 

Intestinal ulceration may occur in uraemia. Dickinson 11 reported eleven cases of 
uraemic ulcers of the small intestines. These ulcers were regular in outline, circular, 
punched-out, and without thickened edges. He stated that perforation was common in 
! I,s u ker. These ulcers are probably not unlike those which occur after severe 

urns and, experimentally, after partial 41 or total 40 destruction of the adrenals, or exclu- 
sion of. pancreatic juice by ligation of the pancreatic duct . 17 

riedman 3 adheres to the view that excess or deficiency of endocrine secretion acts 
< irect j on the walls or on the vessels of the whole gastrointestinal tract, and that small 
^rcas ecome devitalized through this interference with their blood supply. Ulceration 
w°u then ensue through bacterial invasion or because of the caustic action of the 

hydrochloric acid. 

C nse Uk Th° n commord - occurs at the site of carcinoma or new growth and, as in the 
occurM ' ^ C110n atld Blatmoutier , 64 ulceration and perforation of the small intestine 
the j^i '! CCOndar - v t0 obstruction due to carcinoma. Paterson Brown 8 cautioned against 
carcin" US, ° n SUC ^ tdceratl0n ’ n a collection of so-called primary jejunal ulcers. Two 
ebstructk ) 13 °' t -' e Sma ^ intestine have been observed personally, both with subacute 
c I01] . and iri neither instance was such proximal ulceration noted, although there 
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was slight local ulceration of the new growth. Papin’ 15 reported a carcinoma of the 
appendix with ulceration. 

Trauma may be the initial cause of chronic ulceration and, in some cases, will be 
directly responsible for perforation. The case reported by Moore, 13 which I have ex- 
cluded from the series of perforated ulcers, is an example of this type. Simmons and 
von Glahn 45 failed to produce ulcers after the administration of ground glass to dogs. 
In nine of the ulcers presented under the perforated group, the question of trauma as an 
etiological factor arises. It is entirely possible that the ulcer was already present in 
several of these cases, the trauma actually provoking the perforation. The cases reported 
- by Dodson,” Reverdin, 45 and Wagner 73 probably belong to this group for the ulcers 
noted at autopsy were of the chronic type. Four ulcers were known to be acute. In 
the case cited by Friele,- the cause of ulceration was a blow to a truss worn by the 
patient. Sestier’s 41 patient had a strangulated hernia, and ulceration occurred about the 
strangulation. Simpson’s 46 case was a dement, and at autopsy the intestinal tract was 
found to be filled with wood fibres, although none was presenting through the site of 
ulceration, nor were any fibres reported in the peritoneal cavity. Jankowski’s™ case 
(1910) perforated after a meal of cherries and at autopsy large masses of cherry stones 
were found in the intestinal tract. It was assumed that a sharp edge on one of these 
stones was responsible for the perforation. However, in this same case, the patient 
had suffered a severe attack of abdominal pain twenty years previously. The exact sig- 
nificance of this attack is not apparent, although one might conclude that some previous 
ulcer had perforated. In two of the remaining nine cases, while the author concluded 
that perforation was due to trauma, the exact nature of the trauma was not mentioned. 

Tuberculosis must be excluded as an etiological factor in the production 
of simple jejunal ulceration. In those cases in which no specimen is available, 
the presence of a pulmonary or laryngeal tuberculosis and, possibly, the identi- 
fication of acid-fast bacilli in the stools would lead one to suspect the presence 
of a tuberculous ulcer. The presence of tubercles in the ulcer would enable 
one to make a positive diagnosis. Cruice, 13 in 1911, in an extensive review 
of the literature to that date, quoted numerous writers and noted that intestinal 
ulceration occurred in from 29,9 per cent, to 90 per cent, of cases of pulmonary 
phthisis for separately reported series. He also noted that perforation of 
ulcers of acid-fast origin occurred in from 1 to 5 per cent., the former being 
the more nearly accepted figure. Richardson, 50 reporting 4,200 autopsies at 
the Massachusetts General Hospital, found forty-nine cases of tuberculous 
ulcers, in forty-three of which the ileum was involved, and in five of which 
the jejunum and ileum were both involved. Gross perforation was found but 
three times, and then in the ileum. Lazerevic 30 reported a stenosing tuber- 
culous ulcer of the jejunum which led to perforation. The tuberculous nature 
was disclosed at microscopical examination. While some of the writers omitted 
to mention that there was no evidence of tuberculosis, none gave any data 
to support the view that the tubercle bacillus was responsible for the production 
of the ulcer. 

The exclusion of syphilis as an etiological factor is most difficult. Syphilis 
may produce intestinal ulcerations. Fraenkel, 20 in a series of 19,000 autopsies, 
reported three cases of acquired syphilis of the small intestine, one an ulcer 
in the ileum, and two in the jejunum. Weiss 75 reported perforation seven 
times in thirty-five cases of syphilis of the intestines. Obendorfer -40 reported 
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twenty-four cases of acquired lues, five of which had an associated gastric 
syphilis. Eighteen of these cases had ulcers in the small intestines, nine of 
which appeared in the jejunum alone, or in the jejunum and ileum. Two of 
these perforated. Arkin, 1 in a thorough discussion of syphilitic intestinal ulcer- 
ation, came to the following conclusions : (i ) Acquired luetic ulcers frequently 
occur in the jejunum. (2) The spiroch^ta pallida are present in these ulcers. 
(3) The changes are usually submucosal: (a.) gummatous ulceration, (6) en- 
darteritis, (c) endophlebitis, (d) advanced miliary phlebitis, ( e ) endothelial- 
cell proliferation. (4) Acquired luetic ulcers are usually accompanied by 
changes in the liver, spleen ; rarely in the brain, thyroid, adrenal, pancreas, 
and long bones, except the tibia. (6) Diagnosis of the lesion can be made 
by (a) demonstration of the spirochete in the lesion, ( b ) vascular changes, 
(c) other luetic lesions, (d) absence of tubercles in lesions, glands, or liver, 
(e) absence of tubercles on the serosa, (/) frequent location in the jejunum. 

Karsner 31 states that luetic lesions of the intestinal tract occur late in the 
acquired form of syphilis as gummata. They particularly affect the rectum, 
sigmoid, and other parts of the colon, but are rarely observed in the small 
intestine. The gumma breaks down to form an ulcer of the chronic type, often 
extending transversely across the gut. There is usually a necrotic central 
mass surrounded by endothelial or lymphoid cells in association with well- 
marked chronic inflammation in both arteries and veins which may undergo 
actual occlusion. Cicatricial contraction of the intestine is common, due to 
fibrosis. 


In the reported case this problem deserves unusual consideration. It is 
worthy of note that this patient suffered from inguinal buboes which sup- 
purated three years prior to any gastric symptoms. His physician made a 
diagnosis of syphilis on a single Wassermann reaction. The patient then 
received a fair course of antiluetic therapy for two years. All subsequent 
Wassermann reactions were reported as negative, even during the course of 
therapy. The patient denied having had a primary penile lesion. The Wasser- 
mann reaction while under our care was negative. This was ten years after 
the initial diagnosis of syphilis. 

According to Stokes, 08 inguinal buboes appear in only 30 to 40 per cent. 
0 those cases presenting actual chancre, and suppurate in few instances. A 
single positive Wassermann reaction does not make conclusive a diagnosis of 
sjphilis. It is highly probable that this patient did not have syphilis in the 
wst place. If he did have syphilis, a fairly intensive course of antiluetic treat- 
uent was given, and all subsequent Wassermanns were negative, even ten 
. . rs after the possible inception. The gross microscopical and Levaditi 
P ures of the ulcer removed showed no evidence of syphilis. The patient 
presented no stigmata of the syphilitic. 

^ n , ^ j CV> reported cases, the question of lues arose. Fraenkel 20 

bonsai V" chmilinski s 02 case might be syphilitic. The Wassermann reac- 
three 10 ^ ^ 1C non ~P er forative ulcers were negative. The remaining 

ere not reported. Only two of the cases in the perforative series 
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had negative Wassermann reactions (Black 4 and Morrin 44 ), while Richardson 
reports negative Levaditi stains on two specimens. The remainder of the 
series presented no Wassermann reports. 

This problem is. best summed up in the words of Richardson , 50 “The proof 
that a lesion of the small intestine is syphilitic is not easy. . . . There is no 
conclusive point by which the nature of the syphilitic lesion may be recognized 
in all its stages unless the spiroclueta pallida is demonstrated in the lesion. 
Conversely, the exclusion of syphilis as the cause of intestinal ulceration is 
correspondingly difficult.” 

A review of the literature brings out the fact that the etiology of jejunal 
ulcer is as obscure at present as is that of the more common duodenal, pyloric, 
or gastric ulcer. 

Pathology. — Thirty-four of the entire series (forty-two) were localized as 
to the portion of the jejunum they occupied. Of the non-perforated group, 
four were within the first or upper loop of the jejunum, two were in the upper 
jejunum, and one in the mid-jejunum. Of the perforated group, nine were 
in the first or upper loop, ten in the upper jejunum, four in the mid- jejunum, 
and four in the lower jejunum. The majority of the ulcers were obviously 
in the upper jejunum. One is led to conclude from the predilection of this 
ulceration for the proximal portion of the jejunum that these lesions are pos- 
sibly entirely different from those ulcers which occur in the ileum where 
known specific ulcerations are the result of invasion of the aggregate lymph 
patches. 

The majority of the ulcers were situated opposite to the mesenteric attach- 
ment. Of the two cases in the non-perforated group in which the relation 
to the mesentery was recorded, one was antimesenteric, and the other was near 
the mesentery. In the perforated group in which this point was recorded, 
sixteen were antimesenteric, and two were near the mesenteric attachment. 

Apparently chronicity tended to stricture formation. In four of the non- 
perforated ulcers where stricture formation had been noted, all were of the 
chronic type. In the perforated group, se-ven of which showed stricture forma- 
tion, six were recorded as having been chronic. The seventh history failed 
to state whether or not the ulcer was chronic. The formation of a stricture 
implies actual stenosis due to scar-tissue infiltration. However, in the reported 
case, the stenosis was due in large part to constricting spasm of the ulcer- 
bearing portion of the jejunum. 

The descriptions of the ulcers were practically the same. They were often 
described as being exactly similar to the chronic peptic ulcers occurring in 
the stomach or duodenum. They were clean-cut and punched out. In cross- 
section they tended to show a terrace formation of the edges. The degree of 
induration was variable. The size varied from that of a pea to the size of a 
small coin (two centimetres). The perforated ulcers usually presented a 
minute opening described variously as the size of a knitting needle, lentil, or 
a coin, the former measurements predominating. In several instances the 
minuteness of the perforation was responsible for the surgeons’ failure to 
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find the ulcer and its perforation. The mucous membrane participated to a 
greater extent in the necrotic process. 

The configuration of the ulcers was predominately circular. While some 
of the records were not explicit in this particular, three histories of the non- 
perforated group state that the ulcers were circular and two that they were 
annular. Of the perforated group, thirty-one were recorded as being circular, 
and six annular. 

Microscopically, the ulcers showed varying degrees of round-cell infiltra- 
tion and fibrosis. Necrosis varied from the superficial mucous-membrane 
destruction to the involvement of the submucosa and deeper layers, and to 
actual perforation through the serosa. While several microscopical reports 
definitely stated that no vascular changes were apparent, none reported actual 
characteristic alterations other than thrombosis. Chronieity predominated. 
In those ulcers in which the observation was recorded, twenty-three were 


chronic, three were subacute, and six acute. Four of the acute ulcers hi 
the group occurred or perforated after trauma. 

Few of the writers recorded the presence or absence of enlarged regional 
lymph-glands (mesenteric). In those instances in which these glands were 
examined microscopically, the changes noted were those due to chronic inflam- 
mation. The presence or absence of glands would lead one to speculate on 
the possibility of malignancy. 

Additional ulcers were observed in nine of the cases. Parenski’s,' 40 Kron- 


lein’s, 35 and Jankowski’s" 1 ’ all showed two or more ulcers in the jejunum. 
Holtzweissig's* 0 case showed eight ulcers in a ten-centimetre area of the 


jejunum. 


Rufz's 00 case had three ulcers in the ileum, and the case history 


was very suggestive of a previous enteric fever. HrigidiV case showed an 
ulcer in the ileum. Fischer’s 1 * case showed an old healed duodenal ulcer 
and numerous chronic infiltrations in the bowel wall distal to the position of 
the reported ulcer. Barber’s 3 case showed an old healed pyloric ulcer, and 
this patient had been operated upon twice previously for perforated ulcers 
of the stomach. Murphy’s' 45 case had a duodenal ulcer. The presence of 
associated ulcers in the ileum leads one to suspect that one of the enteric 
fevers was a causative factor. The presence of additional ulcers in the 
jejunum is of interest, particularly in view of the fact that two or more 

ulcers in the duodenum are often seen at operations for peptic duodenal 
ulcer. 


Symptomatology.- — In those histories in which the patients’ ages were 
recorded, the primary jejunal ulceration was found to have occurred between 
! 1e a ^ cs e, §hl and seventy-seven. The majority of the cases appeared 
between the ages of thirty-one and sixty, predominantly from forty to sixty. 

1 ewise, where sex was recorded, ulcers occurred in thirty males and 
ceven females, making a ratio of three males to one female. (Fig. 4.) 

u the non-perforated series, gastric complaints were manifest for from 
^iree weeks to fifteen years. While the predominant complaint was pain 
le s *- omac h, epigastrium, or general abdomen, five patients presented 
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symptoms not unlike those noted in cases of peptic ulcer of the duodenum ; 
the pain occurred from one to three hours after meals, occasionally late at 
night, and was relieved by food or alkalies. Pain was occasionally referred 
to the back, right upper quadrant, or lower abdomen. Periodicity was 
recorded in five cases, and it is interesting to note that the one ulcer three 
feet beyond the duodeno-jejunal flexure presented symptoms of this char- 
acter. In those ulcers which caused stenosis, subacute obstructive symptoms 
were manifest, such as cramp-like pains, distension-, vomiting, with some 
Cases. 



20 SO 40 50 60 70 80 

Years. 


-Non-perforated group. 



Perforated group. 
(Traumatic) 



-Perforated group, 
(lion- traumatic) . 


In three cases there was 
no age record. 


EALB - 30 cases. 

71.4 per cent. 
FEEALE-11 cases. 

28.6 per cent. 

No sex record in one case. 


Fig. 4. — Primary jejunal ulcer-age and sex incidence. Forty-two collected cases. 

relief by lavage. Melsena was recorded in two cases. Hematemesis was 
observed in Murphy’s 45 case. However, the presence of an associated duo- 
denal ulcer minimizes the value of this observation. Constipation was occa- 
sionally recorded. 

In the perforated group, seven of the cases were entirely free of diges- 
tive complaints up to the actual time of perforation. Thirteen of the records 
failed to comment on this point. The remaining fifteen presented variable 
symptoms. Ten of the cases had symptoms of a dyspeptic nature for a 
period ranging from two months to six years. Indigestion was the corn- 
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plaint in four instances. Pain of a colicky nature, heart-burn, stitch in the 
side, pain in the epigastrium or lower abdomen was recorded in ten. Mekeua 
was noted onlv in two. Symptoms of an obstructive nature, such as disten- 
sion, constipation, belching, nausea and vomiting were observed in eight cases. 
In only three cases in which previous symptoms were recorded did the diges- 
tive complaints, or pain, simulate or suggest the presence of a peptic ulcer 
as outlined under the non-perforalivo group. 

The perforative catastrophe was announced by a sudden, severe, and occa- 
sionally colicky pain in the abdomen. In two instances in which the perfora- 
tion might have been called subacute, there was only an increased severity 
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°f the past complaint, pain. In only two of the twenty-six penoraicu 
not associated with trauma did the records omit these notes. 

In those perforated ulcers associated with trauma, only five of the nine 
patients complained of pain in the abdomen. The remaining histories did not 
comment on this point. (Table II.) 

The pain heralding the perforation was general in fifteen cases. The 
remainder presented some localization. Epigastric pain was mentioned in 
°ur, umbilical in three, lower abdominal in seven, pain in the lower right 
one ra P* .* n . one » f° wcr left quadrant in four, and upper left quadrant in 
eari * i 1S * nteres f* n £ 1° observe that in no case was the pain, either by 
y or ate localization, referred to the right upper quadrant, and, in only 
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one instance, to the lower right quadrant. The pain reference was extremely 
variable and was recorded in only seven cases. Reference to the thighs, 
shoulders, back, loin, and flank were mentioned. 

Obstructive symptoms — distension and constipation, were noted in nine- 
teen cases, while vomiting was recorded in seventeen. The signs of peri- 
tonitis — a rigid, silent, and tender abdomen, were recorded in twenty-seven 
cases, the remaining eight having failed to comment on this point. The 
abdominal rigidity was usually board-like. Liver dullness was absent or 
diminished in seven cases in which observations on this point were made. 

Diagnosis . — It has been exceedingly difficult to form a clear and concise 
clinical picture of this condition from the data collected. Much of the desired 
information has been omitted from the records or case reports, and the 
material available has often been entirely inadequate for analysis. 

Indigestion and dyspepsia lasting from months to years with pain, usually 
epigastric, occurring from one to three hours after meals, tending to be 
periodic, and occasionally relieved by food or alkalies, should lead one to sus- 
pect a peptic ulcer. While the ulcer may be, and usually is duodenal, the 
jejunum must not be excluded. Stenosis of the bowel will add such obstruc- 
tive symptoms as distension or flatulence, belching, vomiting, constipation, 
and colicky pains which are often relieved by gastric lavage. Only two cases 
(Schmilinski 62 and Murphy 45 ) had hematemesis, although one (Murphy) 
might have been attributed to an associated duodenal ulcer. As Ravdin 53 has 
observed, the nearer the ulcer to the duodenum, the closer the pain relation 
to food and alkali, although the actual time intervals are as variable as those 
one sometimes sees in cases of duodenal ulcer. Melsena may occur in this 
ulceration as in any other. 

Acute, sudden, and severe abdominal pain coupled with the fulminating 
symptoms of peritonitis (distension, vomiting, and obstipation) as well as 
the signs of peritonitis (silent, tender, board-rigid abdomen) should lead one 
to a diagnosis of a perforated ulcer. While there may be no previous ulcer 
history, the symptoms and signs are characteristic. The perforation will be 
more commonly in the duodenum or stomach, although localization of pain, 
initial or late, in the lower abdomen may lead one to suspect the jejunum. 
In the exploration of the abdomen for such a perforative catastrophe, and in 
the presence of this fulminating or chemical peritonitis, the jejunum, and 
particularly its first portion, should not be overlooked when nothing is found 
in the stomach or duodenum. 

The diminution or absence of liver dullness due to the presence of air 
over the diaphragm, while difficult to elicit, may support the diagnosis of a 
perforated ulcer. 

Laboratory Findings . — Few of the reported cases included blood counts. 
One or two, in the presence of peritonitis following perforation, had a blood 
count between 18,400 and 20,000 white blood corpuscles per cubic millimetre. 

The fractional gastric analyses have tended to show a low or absent free 
hydrochloric acid by the fractional gastric test meal. The case reported had 
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no free hydrochloric ncid by tlu* test meal. The cases of Scbmilinski* 2 
Walton."' 1 and Smith'' 7 were similar. KnvdinV ia case, on the contrary, had a 
satisfactory curve for both the free and total ncid determinations. 

R out anwl Apical Fimiiwis.—- (bistro-intestinal studies would appear to he. 
extremely valuable. In the reported case, the ulcer was definitely localized 
in the jejunum, and. still further, to about six inches beyond the duodeno- 
jejunal flexure. This means of investigation \vn< employed in all of the non- 
perforating ulcers. Only one other study fEavdur'W showed the location 
of the ulcer. It was only recognized after one exploratory operation had 
been performed. A review of the films made before the first operation 
showed the defect. 

All one could except from the rhntgewdngical examination would he a 
regurgitation of the opaque medium f flnnvoscopican into the bowel proximal 
to the ulcer, actual distension of the proximal loops in the presence of obstruc- 
tion, and demonstration of a narrow constricted lumen at the site of stenosis. 
SchmilinskiV'* and Murphy's 4 ’ ca^es had obstructive incompetence of the 
stomach and duodenum. Smith V* 7 ca c e presented ulcer symptoms and was 
examined four months prior to the time his ulcer perforated. The gastro- 
intestinal scries showed only spasticity in the abdomen. 

There is no anatomical reason why the X-ray t JluoroM'ope") would not 
he extremely valuable as an aid in the diagnosis of perforation. Its use has 
been clearly demonstrated in the determination of air under the diaphragm 
in the presence of perforation of duodena! and gastric ulcers. Although the 
jejunum is retro-omental, air, with the patient in the upright position, will 
find its way to the domes of the diaphragm. This means of demonstrating 
perforation is extremely valuable. When air is observed, the diagnosis of 
perforation is definite. This method for the demonstration of escaped air 
is more accurate than the determination of an altered liver dullness since 


one cannot know just what size the patient’s liver was before observation 
and onset of symptoms. 

In eighteen of the perforated ulcers which came to operation, the pre- 
operative diagnosis was recorded in fourteen. In seven of these a diagnosis 
of a perforated gastric or duodenal ulcer was made. In three a diagnosis 
of appendicitis was offered; in one, intestinal obstruction, and in the remain- 
mg three, an unexplained peritonitis. In the seven non-perforated ulcers, a 
coriect diagnosis was recorded hut in one case, the reported one. The other 
six were variously diagnosed as duodenal ulcer, intestinal obstruction, while 
111 two cases diagnosis was uncertain. 

'licatmcni. ] lie perforated ulcer demands immediate surgery. The pos- 
si Mlities of medical treatment in the chronic ulcer which makes itself mani- 
est by pain or obstruction are practically nil, although, from autopsy reports, 

1 ^ould appear that some people can go many years without being aware 
oi this disease. 

0 j- ^, n thc £ rou P without perforation, resection of the ulcer-bearing portion 
9 lie jejunum was the operation of choice. Because of the possibility of 
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malignancy, and especially in the presence of enlarged mesenteric glands, 
resection is imperative. 

In the group with perforation, the ulcer was found and directly attacked 
in seventeen cases. In ten of these, the area of the ulcer was merely over- 
sewed and the abdominal cavity drained. Six patients survived. In two, 
the area was oversewed and a posterior gastroenterostomy performed. One 
lived. In five, resection and lateral anastomosis were performed. Four sur- 
vived. With but two exceptions, drainage of the abdominal cavity was carried 
out in the last two groups. In that group in which resection was done, the 
four patients that survived had all been operated on within twenty-four hours. 

Mortality Statistics. — Twenty-five of the forty-two collected cases 
succumbed, giving a total mortality of 59.5 per cent. Death occurred in only 
one case in which the ulcer had not perforated. There were thirty-five cases 
of perforated ulcer, 83.3 per cent, of the total collected cases. Apparently 
perforation occurs relatively more frequently in the jejunal ulcer than in 
gastric, duodenal, or gastrojejunal ulcers. Of 368 duodenal ulcers observed 
in the surgical department of the University Hospital from 1921 to 1932, 
only forty-eight were porforated, 13. 1 per cent. Wright, 70 reporting 135 
secondary jejunal or gastrojejunal ulcers, observed perforation in thirty-one, 
22.9 per cent. Bolton and Trotter 6 reported that 10 per cent, of these ulcera- 
tions perforated into the big gut. For anatomical reasons this does not occur 
with the primary jejunal ulcer. 

Twenty-four of the patients with perforated ulcers died, giving a total 
mortality for this group of 68.5 per cent. This is strikingly high when com- 
pared with the total mortality of the above-mentioned series of perforated 
duodenal ulcers, 25 per cent. In the group with perforation, eighteen (52.8 
per cent.) were operated upon, the ulcer discovered, and one of the reparative 
procedures carried out. Seven of this group died, giving an operative mor- 
tality of 38.8 per cent. If those cases were included in which, because of 
wrong diagnosis, needless operative procedures were carried out, and the 
one in which the site of perforation was not found, the operative mortality 
of the cases with perforated ulcers would be higher. The figure for the 
operative mortality in the perforated duodenal ulcer group was 23.9 per cent. 

As in the surgery of the perforated gastric or duodenal ulcer, the earlier 
operative intervention is instituted, the lower the mortality in these cases of 
perforated jejunal ulcers. While two of those patients survived whose per- 
forated ulcers were operated upon within forty-eight hours, the remaining 
nine were operated upon within twenty-four hours. 

ADDITIONAL CASES OF PRIMARY JEJUNAL ULCERATION NOTED AT AUTOPSY OR OPERATION FOR 

SOME OTHER COMPLAINT. NO HISTORY 

Mayo Clinic , 27 nine cases (unconfirmed). 

Schoo, “ one case at autopsy. 

Schoo , 03 one case at autopsy. 

Murphy ,' 15 one case at operating table. 

Askanazy , 3 one case pathological report. 

Rotgans , 58 one case during operation for gastric ulcer. 
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Summmary AN1> Coxn.r sions.— ( i ) Primary jejunal ulceration is a dis- 
ease of rare occurrence whose clinical importance and significance depends 
upon a relatively high total mortality. 

(2) The recognition of simple ulceration of the jejunum depends upon 
the historv of dyspepsia and gastric distress with symptoms not unlike 
those of peptic duodenal ulcer and. occasionally, of subacute upper jejunal 
obstruction. 

(3) The location of the ulceration may he determined by serial X-ray 
studies of the gastro-intestinnl tract. 

(4) The majority of primary jejunal ulcers manifest themselves by 
acute perforation. 

(5) The diagnosis of perforated ulcer of the jejunum may be made 
from the history of a sudden onset of pain with fulminating signs and 
symptoms of peritonitis, whether or not there was a previous ulcer history. 

(6) The use of the X-ray (ll Horoscope) is recommended for its value 
in the demonstration of air under the dome of the diaphragm in the presence 
of a perforated jejunal ulcer as it is tor a similar perforation of a duodenal 
or gastric ulcer. 

(7) The earlier the surgery in the presence of perforation, the lower 
the mortality. Pain or obstructive symptoms with localization of the lesion 
to the jejunum should he treated surgically. 

(8) Resection, when possible, is the operation of choice, and most impera- 
tive when mesenteric nodes are enlarged. 
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THE RESULTS OF MEDICAL AND SURGICAL TREATMENT 

OF PEPTIC ULCER * 

By Rorekt K. Felter, M.l). and Sydney Wkintiiauh, M.D. 

nr New Youk, N. Y. 

rnOM THE pV.r.UlTMIAT or M'JUiHlV AM» <: Ml OF Till'. CojtNIA.t. CMN'IC 

The purpose of this study is to evaluate the results obtained with the 
medical and surgical treatment of peptic ulcer. Although the number of 
cases studied is comparatively small (fifty-two medical cases and fifty-two 
surgical cases), nevertheless, this series has particular value because of the 
length of time that these cases have been under observation and because of 
the thoroughness of the follow-up study. Each patient was personally in- 
terviewed and fluoroscoped by the authors; radiographs were also made and 
interpreted by Dr. John R. Catty, Chief of the X-ray Department of Cor- 
nell Clinic. 

The medical treatment employed has been ambulatory, consisting of a 
modified Sippy diet with olive oil before meals and milk and crackers be- 
tween meals. One-half to one dram of alkaline powder (equal parts of 
magnesium carbonate, sodium bicarbonate and bismuth subcarbonate) is 
taken one hour after meals. In some eases tincture of belladonna, and 
sedatives such as bromides and phenoharhital, are used. At the start of 
the treatment the patient is encouraged to report every week or two; the diet 
is discussed thoroughly; the importance of regulating his mode of living 
is emphasized and the teeth, tonsils and sinuses are treated when indicated. 
Thereafter, the patient reports once in three months, adhering to the strict 
diet from three to six months; after this, the diet is increased, allowing a 
choice of meals and coarser fruits and vegetables. The milk between meals 
is continued indefinitely. The alkalinization is gradually reduced after three 

to six months. Ihe patient is fluoroscoped and radiographed every six 
months. 

The immediate response to this form of treatment is very gratifying. In 
a week or two, the vast majority of patients become free of pain, enthusiastic 
a out the diet and believe a cure is in store for them. However, in judging 
tie results of any form of ulcer treatment, the time element is of utmost 
importance. The first year or two give very good results, but the third, 
omti and fifth years show an increasing number of recurrences. In this 
enes the length of time the cases were studied is as follows: 

though the medical cases have been followed for a longer period of 

hav^ 1^ ^ no * cc ^ ’ n Table I that 88.5 per cent, of the surgical cases 

Co 6 ? Cn Mudied over four years and we believe that a fairly accurate 
rcsu ^s can be made between th e two groups. 

Medicine* i), COm ' ) ’ ncc * meeting of the Section of Surgery, New York Academy of 

e cvv York Gaslro-enterological Association, April r, 1932. 
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Table I 


Length of Time under 


Medical 


Surgical 

Observation 

No. of Cases Per Cent 

No. of Cases 

Per Cent. 

3-4 years 

0 



6 

n. 5 % 

4-5 years 

0 



12 

23 % 

5-6 years 

24 


46% 

18 

34 - 5 % 

6-7 years 

14 


27% 

II 

21% 

Over 7 years 

14 


27 % 

5 

10% , 

Shortest time 


5 years 


3 years 


Longest time 


9 years 


9 . 25 years 

Average time 


6 years 


5.3 years 


The response to the request to return for examination was elicited in 
13 per cent, of the medical cases and in 7 5 per cent, of the surgical cases. 
This bears out the experience of others and in the words of Emery and 
Monroe, who have put it very aptly : “The patient with ulcer is notoriously 
of a wandering disposition. He goes from one physician to another in 
search of a cure. A return of symptoms leads him to consult some one else, 
who may understand his case better. The new advice is often different from 
the old, and is again accompanied by the assumption that rigid adherence 
to the new regime will be followed by permanent results. This causes an 
unsatisfactory state of affairs. The physician is led to believe that his treat- 
ment has been efficacious, since the patient does not return. The patient 
loses confidence.” 

The average length of time that the medical cases were treated at the 
Clinic before they discontinued the treatment was two and one-half years ; 
the shortest period one month ; the longest six and one-half years ; thirty- 
two cases were treated under two years. These figures show the difficulty 
in following these patients. They usually discontinue treatment at the end 
of two years believing that they are cured. 

In the surgical group the average duration of medical treatment before 
operation was 6.5 months. The longest period of treatment before opera- 
tion was thirty months. Nineteen cases received no medical treatment but 
were operated on immediately for indications such as obstruction of the 
pylorus, perforation or penetration. 

Table II 

Age of Patients on Admission 


Medical Surgical 

10-20 years o 1 

20-30 years 15 7 

30-40 years 15 23 

40-50 years 16 17 

50-60 years 6 5 

Youngest 23 years 1 7 years 

Oldest 59 years 57 years 

Average age 37.5 years 37. 7 years 
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It will be noted that the average age in both groups is practically the 
same and agrees with the statistics of others; also, that the majority of 
ulcers occurred in middle life, between the ages of thirty and fifty. 

Sex . — In tin's series there were eighty-three males and twenty-one fe- 
males, bearing out the well-known fact that the disease is much more com- 
mon in the male. 

Duration of Symptom* at the Time of Admission 

Medical Surgical 

Shortest duration jo days 30 days 

Longest duration 2 7 years 3 4 years 

Average duration . . . .. . 5 years 5 S years 

Both groups show practically the same average of duration which again 

emphasizes the chronicity of this disease. 


Tahu: III 

Types of l 'leer 

Medical Surgical 

Post-pylnric >3 ,J5 

Parapylorie 5 o 

Pyloric , . j n 

Gastric . 3 0 

Post-pvloric and ga '-trie ...... 0 t 


The duodenal ulcers predominate, there being «\S per cent, as against 
9-6 per cent, of gastric ulcers. These figures correspond to the findings in 
the entire ulcer group at the Cornell Clinic. 


Tahu: IV 
Sym ptomatolopv 

Symptoms Medical Surgical 

Pain in the epigastrium 59 ,j7 

Pain in the right tipper quadrant o 2 

Pain in the left upper quadrant 3 2 

Pain in the lower abdomen o j 

Awakened at night with pain 30 22 

Vomiting * lo 3, 

Hematemesis 2 q 

Pain relieved by food and alkalies 52 51 

Periodicity ^ 32 

co a!1a ^ T ^ n £ ^ 1C a fi° vc symptoms, we note that all the patients except one 
^omp anted of pain in the upper abdomen, and in 92.3 per cent., the pain was 

obf C T ^- 1G Cpigastnum - Also that in all the cases except one, relief was 
cases” 6 ^°° C ^ anc ^ nP<a ^ cs - Periodicity was present in all of the 

a nd^alk v C ^ eV ? ir ’ ac ^ 0 f upper abdominal pain relieved by food 

uosUc 3 !CS W '^ per * oc ^ s remission from symptoms is the important diag- 
nr ci S,g ” pcpt ’ c ulcer. In all our cases there was either positive X-ray 
surgical pathological evidence of ulcer. 
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Table V 

Previous Abdominal Operations 

Medical Surgical 


Chronic appendicitis 2 6 

Acute appendicitis . o 4 

Perforation of ulcer (one case perforated twice) 1 2 

Excision of ulcer o 1 

Kidney stone 1 0 

Cholecystectomy, appendectomy and exploratory gastrotomy o I 


It is a striking fact that 20 per cent, of the cases in this series have 
had operations previous to admission and after the onset of their ulcer 
symptoms and that of these, seven had had laparotomies without discovery 
of the real cause of their symptoms. 


Table VI 


Indications for Operation 

Post-pyloric 

Ulcer 


Obstruction 9 

Persistent symptoms 29 

Unknown 5 

Perforation 3 

Penetration 

Bleeding 1 


Suspected malignancy 


Gastric 

Ulcer 

2 


3 

I 


Post-pyloric and 
Gastric Ulcers 


1 


It will be noted that in twenty-nine of the surgical cases (55.7 per cent.) 
the indication for operation was the persistence of symptoms. We have 
found that the medical regime of ulcer with its frequent feedings and fre- 
quent medication cannot be adhered, to by a certain class of patients such 
as the mechanic, clerk or laborer. Surgery surely offers these people a 
greater measure of relief and is economically more practical. This will be 
shown later by our results. 


Table VII 
Types of Operation 

Post-pyloric Gastric Post-pyloric and 
Ulcer Ulcer Gastric Ulcer 


Gastroenterostomy 32 1 

Polya 5 4 

Billroth, No. 2 3 1 

Gastroenterostomy and resection of ulcer 1 

Simple suture 2 

Plastic 1 

Resection of gastric ulcer and plastic on pylorus . 1 

Gastroenterostomy and cautery I 

Horsley 1 


The preponderance of gastroenterostomy in this series is due to the 
fact that most of the ulcers were post-pyloric and it is our opinion as well 
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as that of most conservative surgeons that this is the operation of choice in 
t^s condition. In a previous communication (Hartwell and Fcltcr) it was 
shown that these cases were operated upon by a large number of different 
surgeons at many different clinics, that the mortality in this group of cases 
was only 2 to 3 per cent, and that the results were extremely satisfactory. 

Taui.i: VIII 
Results of Treatment 

Medical Surgical 

No. of C.vws Per Cent. No. of Ca-es Per Cent. 


Satisfactory to 19 -1- 80 

Improved S 15 5 10 

Unsatisfactory 3.} <>6 5 to 


The results have been placed in three categories : 

(1) Satisfactory . — Itt this category we placed patients who have been 
free from pain for three years or longer, who are eating everything and 
have no digestive disturbances. In this group there were ten medical cases, 
two of which were gastric ulcers and eight post -pyloric ulcers. The average 
freedom from symptoms was 4. .2 years. The X-ray findings in these cases 
showed the two gastric ulcers to he completely healed and one of the post- 
pyloric ulcers failed to show a filling defect. Tilt* rest of the cases showed 
filling defects of the duodenal cap. 

In the surgical group that proved satisfactory there were thirty-five 
duodenal ulcers, six gastric ulcers and one gastroduodenal ulcer. 

(2) Improved Cases . — Under this heading we have placed those cases 
which are not complaining of pain hut still have digestive disturbances and 
are compelled to follow a strict ulcer regime with alkalies. 

In this group there were eight medical cases. One had a return of symp- 
toms in four and one-half years, another had a severe luemorrhage after 
four years of freedom from symptoms. 

In the surgical group there are five cases considered as improved. Al- 
though these patients do not complain of the pain previous to operation, 

still they have more or less digestive disturbance and are compelled to follow 
strict diets. 


(3) Unsatisfactory Cases . — In this group are placed the patients who 
aie not improved or in whom the symptoms have become worse. 

In the medical series, there are thirty-four cases. They are still having 
pain at frequent intervals. Radiographically, the lesions appear either the 
same or have increased in size. A certain number have developed adhesions. 

ome of the ulcers which formerly were confined to the duodenum only 
are now involving the pyloric and pre-pyloric regions. There was one case 
s ^ as * nc ulcer which returned after a five-year period of freedom from 
^yniptoms. There ivere five cases of duodenal ulcer in which symptoms 
J- y ears l & I cr - There were two cases which showed the im- 
auce 0 the radiographical examination in the follow-up study of ulcer. 


879 



FELTER AND WEINTRAUB 

At the initial examination they both revealed a pyloric ulcer with a twenty- 
four-hour retention of barium ; they refused surgical treatment at that time. 
They returned five years later claiming to be free from symptoms and eating 
everything but the recent radiographical examinations reveal the same pyloric 
lesion with a twenty-four-hour gastric retention. 

In this group there were also three cases that were operated upon sub- 
sequent to our initial examination ; the surgeon thought that the ulcer was 
healed and nothing more was done to relieve the ulcer. These three patients 
still have the same symptoms and the same ulcer is seen radiographically. 

In the surgical group there were five unsatisfactory cases. One of these 
developed a gastric ulcer after having been free of symptoms for four and 
one-half years after gastroenterostomy for duodenal ulcer. Two cases had 
recurrence of severe hsemorrhage following operation. One case which 
had had a duodenal ulcer excised was still having recurrent attacks of severe 
pain 'seven years after operation. Another case was having all her old 
symptoms five years after a subtotal resection for duodenal ulcer, although 
there was no evidence of ulcer on the radiographical examination. 

Comment .- — From the study of the foregoing figures, the conclusion can 
be reached that the ambulatory treatment is a poor method of treating ulcer. 
The question might then be raised whether or not other forms of medical 
treatment would offer better results. Our personal experience with other 
forms of treatment has been limited but the medical literature contains 
valuable records of comparison. Blackford and Bowers reported on twenty 
cases receiving the Sippy hospital treatment with 60 per cent, satisfactory 
results and sixty cases receiving ambulatory treatment with 58 per cent, satis- 
factory results. They concluded, however, as follows : “Hospital treatment 
almost always brought immediate relief ; but as time elapsed we found that 
many patients had a return of trouble, in spite of every care and advice that 
we could give them regarding diet and medication. We were forced to 
the opinion that it was doubtful whether these favorable cases (with three 
or four weeks in the hospital behind them and a year or more of extreme care 
afterward) did better than those on casual ambulatory treatment.” 

Einhorn and Crohn in 1926 reported on 100 cases which had received 
the hospital treatment on a modified Sippy regime. On a follow-up of 
twenty-two cases for four years, they report a cure in only 27.3 per cent. 

Although there is a variation in the results reported by many observers, 
nevertheless the majority report poor results with all forms of medical 
treatment of ulcer, depending largely on the length of time elapsed that 
the cases are followed. This is excellently summarized by Einhorn and 
Crohn as follows: “Thus, Friedenwald, after five years of follow-up survey, 
reports 74 per cent, of ‘cured or improved,’ Greenough and Joslin only 
52 per cent, for a similar group and period. After two to thirteen years 
of follow-up, Russell reported 27.7 per cent, cured and 15 per cent, im- 
proved, and after a ten-year follow-up, Delmasure could find only 14 per 
cent, cured and 23 per cent, improved. These figures from the literature 
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are surprising and far from reassuring for the ultimate outcome of medical 
treatment of ulcer of the stomach or duodenum. 

As is well known, there is considerable controversy as to the relative 
merit of medical and surgical treatment of ulcer. In order to arrive at some 
definite conclusions on this subject, we have attempted the above study em- 
phasizing the importance of a personal follow-up over a long period of time 
including comparative radiographical studies. We feel that a questionnaire 
follow-up in the above series would have led us to erroneous conclusions. 
Many of the surgical cases have been seen and X-rayed from two to four 
times after operation, and at least once previous to surgical treatment. The 
medical cases have received between two to six radiographical examinations. 

The results of surgical treatment are all the more striking when it is 
considered that this group must of necessity have had more severe symptoms 
than the medically treated eases. At the C ornell Clinic a conservative atti- 
tude is adopted toward ulcer patients. Every effort is made to avoid surgi- 
cal treatment; many eases are hospitalized and receive the Sippy treatment 
before surgery is finally resorted to. Xo ease is operated upon unless there 
has been a joint consultation between the gastroenterologist, surgeon and 
radiologist. 

Conclusions. — (i) One hundred and four eases of peptic ulcer were 
followed on an average of vears, fiftv-two treated medically and fifty- 
two treated surgically. 

(2) Of the cases treated medically, 10 per cent, were satisfactory. Of 
the surgically treated eases, No per cent, were satisfactory. 

(3) Of the medically treated cases, 15 per cent, more were improved. 
Of die surgically treated eases, to per cent, more were improved. 

(4) The results were unsatisfactory in 6 (> per cent, of the medically 
treated cases and 10 per cent, were unsatisfactory in the surgically treated 
group. 


jjiuwjwvmaj xx x 
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CLINICAL AND PATHOLOGICAL FACTORS INFLUENCING ULTI- 
MATE PROGNOSIS FOLLOWING RESECTION FOR 
CARCINOMA OF THE STOMACH 

By Howard K. Gray, M.D. 
of Rochester, Minn. 

FROM THE MAYO CLINIC * 

Because of refinements in diagnostic procedures and because the span 
of life is increasing, a relative increase in the incidence of malignant lesions 
has been noted. To the lay mind this has signified an increase in the inci- 
dence of carcinoma and has contributed to the uneasiness already existent. 
The impression has been disseminated that any recognized therapeutic meas- 
ure is utterly futile, and on this information rests the financial success of the 
innumerable “cancer cures,” the majority of which are based on the local 
application of a paste or other substance. In event the malignant process is 
confined to an internal organ where the beneficial effects of the external 
application might be doubted, an increased feeling of hopelessness is pro- 
duced. This is the state of mind in which the victim of a malignant process 
of the stomach finds himself. The futility of orthodox treatment has been 
impressed on him by the ultraconservative prognosticator and he has de- 
spaired of more than palliation. The facts show, however, that in a large 
group of cases excellent results have followed surgical removal of malignant 
lesions of the stomach. Infrequently, the surgical procedure was supposedly 
undertaken for palliation only, and the patient has lived in good health for 
ten years or more. 

My purpose in presenting these data is twofold : First, to place on record 
the more favorable aspect of surgery of the stomach for malignant lesions; 
273 cases are considered in which resection of the stomach was done in The 
Mayo Clinic for carcinoma and the patients lived five years or longer. This 
group has been divided into two subgroups: (x) 145 patients who when last 
heard from had lived between five and ten years (62 per cent, of these were 
still living), and (2) 128 patients who had lived ten years or longer. Second, 
to consider in detail the clinical and pathological factors that might have 
some bearing on the ultimate outcome in similar conditions. To evaluate 
properly such data as might exist, a third group of 100 cases was selected 
in which resection of the stomach had been done at The Mayo Clinic for 
carcinoma, and the patients had died from the malignant process within 
twelve months. Those who had died from other causes were excluded. The 
results of this study are presented. 

Method of Study . — In the 373 cases which comprised the three groups, 
the specimens were removed betv een January x, 1907, and December 31, 

* Abridgement of thesis submitted to the faculty of the Graduate School of the 
University of Minnesota. Submitted for publication August 17, 1932. 

882 



PROGNOSIS RESECTION STOMACH CANCER 


1924. With the exception of a few unusually interesting specimens that had 
been mounted for museum exhibit, the material had been preserved in 
formalin solution; other material had been cut so extensively by previous 
investigators that further study was impossible. Such omissions have been 
noted. Each specimen was subjected to gross examination, its situation, 
size, and general characteristics were noted, and a block was cut from the 
bodv of the tumor for microscopical study and grading. The frozen and 
paraffin sections were stained in the usual manner with hematoxylin and 
eosin. The presence or absence of lymphatic involvement bad been deter- 
mined previously by the pathologist, who received the fresh specimen from 
the operating room, and it was necessary to accept this report without further 
study, owing to the futility of obtaining accurate information concerning 
specimens that had been preserved for so long a time. 

The clinical data were obtained by personal study of all records and data 
as supplied by the record department of the clinic. 

All specimens were graded prior to personal supervision and correction 
by Broders, and the classification of grades was made according to his 
method. The cases have been divided for study into three groups: group 1, 
cases in which patients died within twelve months after operation (100 
cases) ; group 2, cases in which the patients lived five years or longer after 
operation (145 cases) and group 3, cases in which (he patients lived ten 
years or longer (128 cases). 

The ratio of men to women (3:1) followed quite closely that noted by 
other observers. There was a slight increase in incidence among women of 


group 1. 

It is commonly believed that virulence, of a malignant process, all other 

factors being equal, varies in inverse proportion to the age of the patient. 

Although the difference in the average age of those who survived ten years 

(groups 2 and 3) and those who died within twelve months (group 1 ) was 

only one and nine-tenths years, the patients in groups 2 and 3 were younger. 

Because of the qualifying statement, “all other factors being equal," no 

exception could be made in this case with regard to the virulence of the 

malignant process noted in the cases in question. It was noted that the 

percentage incidence by decades showed remarkable consistence in the three 

groups, and that no reliable prognostic criteria could be deduced from this 
source. (Fjg. j.) 

Contrary to what might he expected, a lower percentage of family his- 

0ncs ma lignancy occurred among the patients of group 1 than in either 
group 2 or group 3. 

?? le c ^m ca l histories in the 373 cases revealed that three distinct clinical 
Ties can be recognized easily. Jn most of the cases (approximately 75 
her 060 • S ^ m I )t f nis persisted without remarkable change except gradual 
typic^ 56 I” SCVer '^ ^ or a varying length of time. Not infrequently a rather 
0 I ' Ca u cer syndrome was described, but more often the distress consisted 
^ague and bizarre digestive distress as Euslerman and others have em- 
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phasized. Such symptoms had persisted for from less than three months to 
twenty-five years, but in most cases they had not been present prior to a 
year before the patient was operated on. In another series of cases (ap- 
proximately 25 per cent.) symptoms had been referable to the stomach for 
varying lengths of time, but a recent change or additional symptom other 
than a slight gradual increase in severity had been noted. It was because of 
this change that the patients sought relief. A negligible percentage of 
patients comprising the third series had not experienced symptoms suggesting 
a gastric lesion, and the carcinoma of the stomach was found accidentally. 

An attempt was made to determine in an impartial manner the length of 
time during which the malignant process had made itself manifest. It 
seemed logical to assume that the process would be rather consistent for all 
patients irrespective of group (as determined arbitrarily by the length of 



Fig. i.— P ercentage o£ cases by groups in relation to the duration of symptoms. 


post-operative life), and that all would endure an equal amount of distress 
before seeking medical attention. The most accurate estimate that could be 
obtained, therefore, consisted in evaluation of the length of time the pa- 
tients had had symptoms for which they sought relief. (Fig. 1.) Con- 
sistently, the patients who lived for a considerable number of years after 
resection of the malignant process had had symptoms longer than those who 
died within twelve months. Two explanations for this are possible: either 
the process was progressing more rapidly, or because of some unknown 
peculiarity it had progressed so far silently that when symptoms finally 
occurred cure was no longer possible. 

The average loss of weight in the three groups varied only by 0.4 
pounds. The general condition of the patient, as evidenced by this factor, 
was much the same in all groups, but it may be noted that the patients who 
died within a year had had symptoms which averaged a shorter duration. 
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The average percentage value of the haemoglobin prior to resection was 
9.8 points higher in group 1 than in groups 2 and 3. The chronic character 
of the lesions must have played a part in this determination. 

The percentage incidence of cases relative to gastric retention was 
charted. Uniform amounts of retention were recorded and the curve showed 
remarkable consistence. 

Hartman and Sager* have shown that anacidity prior to resection is 
associated with twice the chance of live years’ post-operative life than if 
free hydrochloric acid could he demonstrated. In the cases under considera- 
tion anacidity was present in 68.8 per cent, of patients who died a year after 
operation (group 1). In ^9.5 and 47.5 per cent, of patients who lived more 
than five and ten years, respectively (groups 2 and 3), it was impossible to 
demonstrate free acidity. 

In all groups most of the lesions occurred in the antrum, although they 
were observed approximately one-tit th more often in this locality in cases 
of group 1 than in cases of groups 2 and 3. Conversely, a malignant process 
on the lesser curvature of the stomach was twice as common in groups 2 and 
3, whereas malignant tumors on the anterior wall, posterior wall, and greater 
curvature were almost equally common. 

The average size of the lesion was determined, not by the size relative 
to situation, but by comparing the average size of the lesion in the three 
groups. The tumor with the most discouraging prognosis was the smallest 
in the three groups. 

Uie sessile type of tumor with a broad Hat base which projected into 
the lumen of the stomach occurred with almost equal incidence in all 
groups. Evidence that perforation is of grave prognostic significance is 
shown by the fact that this had taken place seven to eight times as often in 
group 1 as in groups 2 and 3. Ulceration, on the other hand, was seen in 
only 8 per cent, of the cases in group 1 as compared with 37.9 and 35.9 per 
cent, in groups 2 and 3. (Fig. 2.) 

As was to be expected, lymphatic involvement occurred more frequently 
m the group in which death occurred early. It was noted in from 41.7 to 
49-3 per cent, more cases in group 1 than in groups 2 and 3. (Fig. 3.) Such 
involvement relative to the site of the lesion was of minor significance. 

ittle can be added with regard to involvement of the serosa to what has 
een noted regarding involvement of the lymph-nodes. Involvement of the 
serosa was of grave prognostic significance, as it was observed 46.4 per cent. 

m ° re °^ en ' n cases of group 1 than in those of group 2, and 65.9 per cent. 
m °re often in cases of group 3. (Fig. 4.) 

in 71 arc ’ noma of the stomach, graded 1, is relatively uncommon. The high 
ence of recurrence following resection of malignant gastric lesions in 

grad^ CaU a ^ r ^ ni * ec ^ fact. The greatest incidence of the lowest 

malignancy occurred in cases of group 3. The incidence in these 

°{ Anac^ man ’n^' ^ ’ aiK * ^ a Ker, W- W.: A Statistical Study of the Diagnostic Value 
1 1 y. Med. Jour, and Rcc., vol. cxxiv, pp. 96-97, July 21, 1926. 
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cases increased in direct proportion to the length of post-operative life. 
This was also true in cases of malignancy, graded 2, which comprised only 
82 percent, of the cases in group 1. Seventy-one and four-tenths per cent, 
of the patients in group 1 had involved regional lymph-nodes as compared 
with 354 and 40.0 per cent, in groups 2 and 3. Lesions graded 3 and 4 
exhibited exactly the opposite phenomenon; the incidence decreased in direct 
proportion to the length of post-operative life. (Fig. 5.) Involvement of 
the lymph-nodes occurred in 72.7 and 84.4 per cent, in cases of group 1, 26 
and 25 per cent, in cases of group 2 and 44 and 66 per cent, in cases of 
group 3, in the same grades. In other words, involvement of the lymph- 
nodes occurred less frequently in the higher grades of malignancy in cases 
in which patients lived five years or mure after operation than it did in 
cases in which patients were unable to withstand the process longer than 
one year. 



y ln f r,> 5- “t’crcciUns'r 'if r.v-r*- tiy crotil" in rrlntum to tlir irratlr of tlir Icmoii. 

trccnlajje of all c.vr« with lymphatic involvement in relation to the (trade of the lesion. 

Summary and Conclusions. — Three hundred seventy-three cases in 
vhieh resection of the stomach had been done for carcinoma at The Mayo 
mic were studied, 'flic cases were divided into three groups; (1) 100 
cases, in which patients did not survive longer than twelve months after 
operation, (2) j 45 cases, in which the patients had lived more than five 
)ears when last heard from, and (3) 12S cases, in which patients had lived 
°nger than ten years after operation. 

ci The groups were studied as separate entities in an effort to determine the 
c mica and pathological factors that might influence the ultimate prognosis, 
base J )a ^ 10 ^°£’ ca ^ ( ^ a * a > "'ill 1 the exception of grading of malignancy, was 
m SCf iota ^ number of cases. Due to the fact that ninety-two speci- 

es ^ een P resery ed permanently for museum exhibition, or had been 
for ^ r . ev * 0us ^ *° suc h an extent that further study was impossible, blocks 
microscopical examination and grading were obtained in 281 cases. 
n anal >' sis results suggests certain positive and negative conclusions 
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relative to the clinical and pathological factors that influence the ultimate 
prognosis following resection of the- stomach for carcinoma. 

From a clinical standpoint, sex, age, familial history of malignancy, 
and attempts to determine the general condition of the patient as evidenced 
by loss of weight and measurements of the total quantity of gastric content 
are inconclusive so far as prognosis is concerned. 

Features of positive clinical prognostic significance depend, first, on a 
careful determination of the duration of symptoms. A short history of a 
gastric lesion in the age group included in this study is a grave prognostic 
omen, since it suggests a rapidly progressing process. This impression is 
strengthened by the fact that the average hsemoglobin value was seen to be 
higher in these cases than in those in which a relatively chronic disease was 
in progress. The presence of anacidity must be considered with some appre- 
hension. 

From a pathological standpoint no prognostic factors can be elicited from 
the situation of the lesion, with the obvious exception that resection is tech- 
nically possible with average operative risk. 

The fact that the average size of the lesions in the group in which prog- 
nosis is less favorable (group i) was smaller than the groups in which post- 
operative life was more than five years (groups 2 and 3) is further evidence 
to support the fact that the disease has been present for a shorter period. An 
ulcerating growth tends to render the prognosis less grave, whereas a per- 
forating growth adds to the seriousness of the situation. 

The three most important factors that decrease the possibility of a long 
post-operative life are involvement of the lymph-nodes and the serosa, and a 
tumor of high-grade malignancy. Because the incidence of involvement of 
the lymph-nodes increased in direct proportion to the increase in severity of 
the malignant process as indicated by the grade, the last-named feature should 
be considered the most important single factor. 
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By John* II. Mokhis. M.D. 


or Ni:w York. N. Y. 

mow Tiir. lorntii m nnicu. imiMns wu.ru’i: iiom-itb, 


The significance of simple inflammatory tumors of the gnstro-intestinal 
tract seems to have been first pointed out by Moynihan, 1 in 1907, when, in an 
article entitled Mimicry of Malignant Disease in the Large Intestine, he 
stated that during the course of the three preceding years he had operated 
upon six tumors of the large intestine under the mistaken impression that 
he was dealing with examples of malignant disease. In all these cases, the 
clinical manifestations and macroscopica! appearances supported this opinion 
but minute examination of specimens removed nr the subsequent history of 
the case proved that the disease was in every instance of non-malignant 
character. In 190S, Robson" discussing Some Abdominal Tumors Simulat- 
ing Malignant Disease expressed the opinion that the simple inflammatory 
tumor of the intestine was relatively common, that it presented one of the 
most difficult problems in abdominal diagnosis and, in confirmation of both 
contentions, cited numerous illustrative cases from his records. About the 
same time Proust, 3 in France, and Braun.' 1 in Germany, contributed similar 
experiences. The former resected the transverse colon for a tumor whose 
pre-operative diagnosis was carcinoma or tuberculosis while the latter 
removed from the sigmoid a mass which he believed to he a carcinoma. In 
each instance these original diagnoses were supported by the classical symp- 
toms of large-gut malignancy, vie.: loss of weight, bleeding, colic, obstruc- 
tion and operative exposure of the palhologv merelv disclosed gross evidence 
continuing this conception. Upon further study of the specimens, however, 
*t was noted that both exhibited features which clearly differentiated them 
from the carcinomata. In the first place, it was apparent macroscopically that 
instead of originating in the mucosa as do the carcinomata, these masses 
appeared to have their inception in the mesocolon whence they had invaded 
t e gut walls secondarily. Microscopically, the tumors were made up largely 
0 poorly nucleated connective tissue with new blood-vessel formation, peri- 
vascular round-cell infiltration and many leucocytes. The mucosa was well 
preserved and there was no histological proof of malignancy, necrosis or 
3 scess foi mation. Both these observers regarded this tumor as a definite 
^isease entity which in the absence of careful histological analysis would 
usua y be mistaken for carcinoma whose gross and clinical aspects it so accu- 
se y simulated. lliey therefore attempted to identify this structure b3 r the 
option of an appropriate terminology “Pseudo-tumor” (Braun) and “Para- 
na 1 Tumor” (Proust). 

rout' C ^ U ^' cat ' on ^ le foregoing reports awakened a new interest in the 
me analysis of large-gut tumors with the result that, during the subse- 
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quent few years, an increasing number of these cases appeared in the litera- 
ture of England and on the Continent. In our own country, however, 
recognition of this type of tumor has not been general and, with few excep- 
tions, our literature and texts have completely ignored this subject. Notable 
among these exceptions are the publications of Moscowitz and Wilensky, 5 in 
1923, and Mock, 6 in 1931. 

The former gathered from various hospitals of New York City four 
interesting examples of this condition for which they proposed the term 
“Non-specific Granuloma of the Intestine.” In all four cases there was a 
dense uncircumscribed mass involving all coats of the large intestine causing 
stricture of the lumen. In three cases the ascending colon was involved and, 
in the fourth, the splenic flexure. In one case the main bulk of the tumor 
projected into the mesentery whereas in the remaining three the infiltrating 
process was most prominent in the gut wall. Superficial ulcerations were 
noted in the mucosa but in general this layer was intact and fairly well 
preserved. 

In all these specimens a fairly uniform microscopical morphology was 
revealed. All coats of the intestine were densely infiltrated by a fibroblastic 
process which varied from a cellular and apparently fresh granulation tissue 
with many newly formed blood spaces to a comparatively dense fibrous struc- 
ture. This tissue appeared in the submucosa but infiltrated the muscle to 
such an extent as to cause extensive distortion and separation. The round 
cell was predominant throughout. In one ca‘se numerous giant cells were 
found and, in another, an area of polymorphonuclear infiltration justified the 
term “abscess.” 

Of the ten cases reported by Mock, three involved the omentum, three 
the stomach, one the ileum and three the large-gut-caecum, splenic flexure, 
sigmoid. In all except the omental tumors, gross inspection at operation led 
to the definite diagnosis of neoplasm and frozen sections made at this time 
on the splenic flexure and the cecal tumors were respectively reported as 
round-cell sarcoma and carcinoma. In all these cases further histological 
study disclosed the familiar picture of chronic inflammation and the subse- 
quent clinical course eventually confirmed the diagnosis. To designate this 
type of tumor this writer proposed the term “Infective Granuloma” as ap- 
propriately expressive of the character of the process and assembled a con- 
vincing array of histological opinion in support of this usage. 

These facts open up interesting possibilities for the consideration of both 
pathologist and clinician. The histological picture encountered in this con- 
dition is frequently perplexing when its gross characteristics are borne in 
mind and occasionally leads to erroneous pathological diagnoses. In two of 
Mock’s cases, frozen section was responsible for classifications of sarcoma 
and carcinoma while specimens exhibiting giant cells have been grouped 
under tuberculosis. Interest in these tumors is not, however, limited to their 
histological aspects. To the clinician, the concept of the pseudo-malignant 
inflammatory tumor of the intestinal tract is an invaluable resource in the 
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precise determination of therapy and prognosis of abdominal tumors. Rob- 
son observed a man of fifty-five years who presented a tumor of the ascend- 
ing- colon associated with classical symptoms of malignancy. Several years 
previously this patient developed a similar mass which disappeared spon- 
taneously under observation. 'Phis history supplemented by the fact that 
the mass appeared to he rather fixed and extensive influenced the institution 
of conservative methods with the result that tumor and symptoms disap- 
peared completely in six months. In Braun’s case a diagnosis of carcinoma 
of the caecum was made in 1805. hut the patient refused to submit to opera- 
tion. In 1908, this patient was operated upon for gall-bladder disease and 
careful exploration of the c.ecnm at this time disclosed no trace of the origi- 
nal tumor. Robson mentions five cases in which colostomy was done for sup- 
posed inoperable malignancy of the rectum or sigmoid and in every instance 
the mass had entirely vanished in periods varying from one to three years. 
The same writer observed three other interesting large-gut tumors for which 
short-circuit operations were done. In the first, an aged man, an inoperable 
tumor of the transverse colon was found ; in the second, a male of seventy 
years, a large mass of the ascending colon causing acute obstruction and in 
the third a chronically obstructing tumor of the splenic flexure. In all three 
cases entero-anastomoscs were performed as a palliative measure and, in 
spite of what appeared to he a hopeless prognosis, these patients were in good 
health from one to three years later. Robson remarks that it is this type of 
tumor with its presumably hopeless prognosis and the miraculous return to 
health which has established patent medicines and the charlatan. By the same 
token this condition not infrequently humiliates and discredits the surgeon 
who encounters but fails to recognize its significance and concludes his ex- 
ploration with dogmatic predictions of an early mortality. 

The problems, clinical and pathological, presented by the simple inflam- 
matory tumors together with the relatively meagre consideration devoted to 
them in our own country furnish the justification for the following report 
of an excellent example of this condition: 


ase I.* A Mexican, twenty-eight years uf age. was admitted to Fourth 
urgical Division July 1, 1929. A few days before admission he had noted a dull steady 
pain ocalizcd to right lower quadrant accompanied by nausea but no vomiting. Appetite 
i\as air } good but bowels did not move for first three days in spite of strong cathartics 
k y en ' l )a ’ n became progressively more severe and at night he complained of chill, 
e\er and headache. He had lost ten pounds in weight during the ten days preceding his 
pain'^H” ^ lcrc was 1,0 bistory of bloody stools, urinary disturbances or radiation of 
mala ' ^ l 163 !^ 1 l )rcv ’ ous 1° present illness had been good and there was no history of 
^ an3 ’ h'Pboid or previous intestinal disorders. He had never had a chronic cough 
wp J sis or venereal infection and had never been operated upon. 
year ; Xa T mina ^°» disclosed a well-nourished and well -developed male of twenty-eight 
adndssi C ? lperaturc 011 admission was ioo.6°, pulse 88, and respiration 20. Soon after 
Urinal' 0 ” ^ 3 ' ast,n g one hour, during which temperature reached 103.2°. 

aegative'f IK ^ a ^ v< j *’ "'bile blood-cells, 9,200; polymorphonuclcars, 78 per cent.; smear 
— — ° r malaria. Red blood-cells, 4,700,000. Wassermann negative (post-operative 
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report). The heart was normal. At the apex of the right lung coarse rales were heard. 
The abdominal muscles were relaxed and there was no distension. In the right lower 
quadrant a hard, slightly tender, freely movable mass about the size of a large orange 
was felt. Rectal examination disclosed no abnormalities and the extremities were nega- 
tive. Pupillary and tendon reflexes reacted normally. 

Operation .- — In view of the evidences of impending obstruction the patient was 
operated upon without further X-ray study. Exploration of the abdomen revealed a 
firm, fairly well circumscribed mass which appeared to originate in the hepatic flexure 
of the colon whence it seemed to extend into the mesocolon of the hepatic angle. The 
gut was angulated about the tumor in such a way that the lumen of the former was 



Fig. i.— P hotograph of gross specimen, Case I, showing (a) tumor at mesocolic angle; 

(6) angulation of hepatic flexure; (c) normal mucosa in opened transverse colon. 

almost obliterated. The gall-bladder was adherent to the mass and the regional lymph- 
glands were quite definitely enlarged. A gross diagnosis of carcinoma of, the hepatic 
flexure was made and a radical resection to include the right half of the transverse colon 
and io inches of the distal ileum was done. Mobilization of the large gut disclosed many 
enlarged lymphatics and marked oedema of the retroperitoneal space. For this reason a 
side-to-side isoperistaltic anastomosis was carried out and the abdomen closed with- 
out drainage. 

With the exception of a deep infection of the lower angle of the wound, the patient 
made an uncomplicated recovery. The wound was completely healed on the nineteenth 
post-operative day and he was discharged in good condition. During the ensuing several 
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months this patient was followed in the return clinic and was observed to gain rapidly in 
weight and strength. Soon thereafter lie left the country and has since been lost sight 
of but when last seen was enjoying good health. 

Gross Examination of Sf'trimoii . — The ileum and appendix are normal. A firm, 
fairly well circumscribed mass occupies the angle formed by the hepatic flexure. This 
mass invades the gut walls hut its main bulk is seen to be in the mesocolon. The colon 
is angulated acutely about the tumor so that the colon distal to it appears to fold back 
on itself to become adherent to the crecum. (Fig. I.) On section the tumor is 
avascular, homogeneous and whitish with many small yellow areas. The centre is 
necrotic and an attached node shows a diffuse hyperplastic surface. Upon opening the 
lumen of the angulated colon it was noted that, although the muscular wall was defi- 
nitely infiltrated, the mucosa was everywhere normal in appearance, there being no 
evidence of ulceration, thickening, diverticulum or other pathological change. The 



Fig. 2 . 


Fig. 3. 


FiG. F 3 ‘!L|; i ,i“! ,sc T" s f rom F.-im* 1. vtunviiiK typical picture of Rramitation-tissuc tumor. 

uco*m section to show sharp limitation of inflammatory process at muscttlaris tnucos*. 

tumor was subsequently serially sectioned in search of foreign bodies with negative 
results. 

sho\v^ IC,0iC0 ^ ,ffl ^ ^ c t >orl by Lb'. Douglass Synnncrs. — “Section into the necrotic area 
lation ” lanJ P^Mnorphonuclears and necrotic tissue. Outside this, there is new granu- 
Tj™' *! ssue ‘ The rest of the area consists of granulation tissue with many eosinophiles. 
tiv ‘ fl S n ° C . Cnce * l, l )cr culosis or neoplastic tissue. Diagnosis . — Chronic produc- 
c m animation with areas of suppuration. Probably healed or healing abscess.” 

UgicalT- tumor wcre made at various levels in order to determine histo- 

2 5 * lc re ' a ti°nsbip of the process to the various elements of the gut walls. Figure 

fibrobl CSCnt,S 5 SU ^. Scr0us sect iori and shows granulation tissue rich in round cells and 
a scatt^ , ln .^ trat ' n ^ tbe muscular layers. Round cells predominate the picture against 
e osino n ac *S r °und °f fibroblasts. There are also numerous polymorplionuclears, 
through. 1 tf 25 3nC ^ maSt CC ^ S W ^ c ^ 1crc an< * there mitotic figures may be seen. Section 
e mucosa and submucous tissues (Fig. 3) shows the inflammatory process 

893 



JOHN H. MORRIS 


extending up to the muscularis mucosa, which seems to act as a barrier against further 
extension. Beyond are seen normal intestinal glands which do not. participate in the 
process. A high power of this region discloses the same histological characteristics 
noted in other sections. No giant cells or foreign bodies could be found in this specimen. 

It seems reasonable to conclude from the gross and microscopical evi- 
dence presented by this particular case that the process arose primarily from 
an extra-intestinal focus. The location of the major portion of the mass 
in the mesocolon, the progressive, but secondary, infiltration of the gut wall 
fading out at the muscularis mucosae and, finally, the absence grossly and 
microscopically of pathological changes in the mucosa itself all lend support 
to this contention. This conception of the origin of these tumors is of con- 
siderable interest in view of the existing theories of their etiology. 

Senn 7 is authority for the suggestion that tumor growths of this type 
derive their original impetus from interference with the local blood supply 
of a given tissue. As a consequence there follow necrosis and low-grade 
infection which stimulate in the adjacent areas a reactive reparative process. 
Necrosis, infection and reactive repair proceed hand in hand but the latter 
eventually predominates with the resultant progressive piling up of granula- 
tion tissue until a tumor-like mass is formed. 

However this may be in theory, clinical observation points out certain 
practical etiological factors which appear to predispose to the development 
of the infective granulomata. These factors have been well classified by 
Mock under three headings : ( i ) Conditions existing within the gastrointes- 
tinal tract or its mesentery; (2) extraperitoneal infections which spread to 
and involve the gastrointestinal tract; (3) traumata due to surgical pro- 
cedures or extraneous injury. 

Considering its structure and the physiological demands placed upon it, 
the mucous membrane lining of the large intestine at once falls under sus- 
picion as a logical source of inflammatory processes involving the gut wall 
and adjacent tissue. This mucosal area is constantly exposed to minute 
traumata, ulceration and infection, the results of which must be concentrated 
somewhere in the subjacent lymphatic or vascular drainage areas. Simple 
ulcers resulting from the trauma by a harsh intestinal content, ulcerative 
colitis or even an infinitesimal perforation by foreign body may well be con- 
sidered as the origin of an inflammatory reaction within the gut wall, its 
mesentery or both. Perhaps something akin to this sequence of events is 
exemplified in the tumefactions so frequently associated with diverticulitis 
of the sigmoid colon. In this condition the characteristic multiple herniations 
of mucous membrane into and through the muscular coats are inevitably 
involved in varying degrees of acute or subacute infection. Persistence or 
recurrence of such process sets up in the adjacent gut wall and its mesentery 
a reactive inflammatory fibrosis which eventually produces in this region a 
tumor mass often indistinguishable clinically from the carcinomata. Ac- 
quired diverticula of this type, although commonly observed in the sigmoid 
or descending colon, are occasionally encountered throughout the large and 
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even at times in the small intestine. The suggestion, therefore, that the 
inflammatory tumors found in these latter localities may arise in this manner 
is not unworthy of consideration. 

The importance of surgical trauma as a causative factor in the produc- 
tion of the granulomata has been repeatedly stressed and the frequency with 
which these tumors are encountered at sites previously invaded by surgery 
lends some credence to this assumption. The exact mechanism through which 
this etiological relationship develops is not. however, entirely clear. It is, of 
course, well recognized that surgical transgressions of the peritoneal cavity 
exact certain undesirable penalties inevitably consequent upon ( l ) mechani- 
cal trauma of the peritoneum; ( 2 ) the introduction of extraneous foreign 
material such as ligatures, suture material, drains, e/e., and, where the intes- 
tinal tract is invaded, (3) the introduction of bacterial infection and foreign 
material from the intestine. Any or all of these sources of intraperitoneal 
irritation are undoubtedly capable of exciting a reactive tissue response similar 
in character to that seen in the infective granulomata. Nevertheless, it is 
difficult thus to explain the extreme degrees of reaction characteristic of the 
granulomata unless one attributes to those so affected, a specific susceptibility 
to these particular stimuli. 

In Moscowitz and Wilenskv's series of tour cases of granulomata, three 
had previously been operated tqx>n for acute appendicitis, while in the 
fourth case an attack of acute appendicitis (not operated upon) antedated 
the tumor formation. Such evidence carries obvious implications but, unfor- 
tunately for the traumatic theory, the possible significance of these figures is 
nullified by the fact the tumors in this group did not invariably develop at 
or near the site of operation. On the other hand, of infinitely greater im- 


portance was the observation in one of these tumors of an unknown foreign 
body surrounded by giant cells. Jaffe reported an inflammatory tumor of 
the colon, in the centre of which a small piece of bone was found, and 
Schreiber described an ulcerating tumor of the ctecum containing in its sub- 


stance cherry and plum pits. In one of Mock’s cases, a granuloma had de- 
veloped around a linen purse-string suture applied during an appendectomy 
several months previously. 

I he following case which is reported through the courtesy of Dr. J, V. 
j ohrer is of particular interest in this connection : 


ask II.— C, D., a ten-year-old school girl, was admitted to the Children’s Surgical 
been ^ C ^ evue hospital, March 25, 1931. Eight months before admission, she had 
si t °^ ratC( * Uflon elsewhere for acute appendicitis and following this operation a per- 
ancM 1S < tU ' a ^ ,a< l developed at the lower angle of the incision. She was a well-nourished 
!ow . c ^bd whose abdomen presented an indurated right rectus scar. At the 

half^' a '!^ e 3 srna ^ fistulous tract admitting a fine probe for a distance of one and one- 

!nc es was found. This area was widely indurated superficially but no intra- 
abdominal mass could he felt. 

•ntesfirT^ 10 ”' if ^ ! ' scar excised. Sinus tract followed down to loop of small 

Pat' - CXC1Se ^ an ^ ^ aSC invcrtc( * - Rubber tissue drain inserted and abdomen closed. 
lent was discharged May 30, 1931, with wound completely healed and remained 
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perfectly well until July 15, 1931. At this time, according to history, she received a 
sharp blow over the site of the incision and one week later lower angle of incision 
opened and drained intermittently until date of readmission August 3, 1931. At this 
time, there was noted a well-established sinus at lower angle of wound which was 
discharging a thin sero-pus. No tenderness or masses detected. Temperature 100.2°. 

Operation . — August 10, 1931, abdomen opened through the old scar. The fistulous 
tract, indurated and well defined, led directly from the abdominal wall to the ileocecal 
region. At this point, a large, hard mass was found invading the lateral wall of the 
caecum and so encroaching upon its lumen as to produce an almost complete obstruction. 
A wide resection of distal ileum caecum and ascending colon with subsequent ileocolic 
anastomosis was carried out. 

The patient made an uncomplicated recovery and was discharged from the hospital 
with wound completely healed by primary union. Follow-up records reveal the fact that 
she has remained entirely well up to the present time. 

On gross examination, the specimen presented a firm, diffuse infiltration of the walls 



Fig. 4. Fig. 5. 

Fig. 4. — Low-power entire* field Case II, showing thickening of serosa and muscular coats with 

numerous old scattered abscesses. 

Fig. 5. — High-power Case II to show perivascular infiltration and thickening. 

of the aecum and ascending colon. The lumen of the csecum was almost completely 
obliterated by compression and constriction. The mucosa itself, however, was normal 
in appearan'ce and presented no macroscopical evidence of ulceration or thickening. In 
deference to the conception that tumors of this type and site arising at this age were 
most commonly tubercular in origin, a gross operative diagnosis of tuberculosis of the 
caecum was made at the time. Subsequent microscopical study of sections revealed a 
dense fibrous-tissue infiltration involving particularly the muscular coats, and, to a lesser 
degree, the serosa and submucosa. Particular emphasis was placed at this time upon 
the presence in the gut walls of numbers of thickened blood-vessels, the process of 
thickening involving all coats but being especially pronounced between the intima and 
the yellow elastic lamina — the so-called endarteritis obliterans. This lesion, occurring 
most frequently in syphilis but occasionally seen in chronic productive tuberculosis, sug- 
gested sections stained for tubercle bacilli and spirochetse but in neither instance were 
specific microorganisms encountered. In view, however, of the frequency of endarteritis 
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in association with syphilis and because syphilitic lesions of the lower gastro-intestinal 
tract were said to be more common than tubercular lesions, the operative diagnosis was 
revised and patient discharged with the final histological diagnosis of syphilis of the 
cKCum. 

The unusual features of this case stimulated subsequently a review of specimen and 
numerous fresh serial sections were made for its more intensive study. This study 
revealed in addition to a dense fibroblastic infiltration of muscular and subserous coats 
(Fig. 4) marked evidence of a chronic inflammatory reaction characterized by round 
cell and polymorphonuclear infiltration, plasma cells, cosmophiles and oedema. Numerous 
old punctate abscesses were scattered throughout and in one area a group of giant cells 
were seen. In view of these findings the process was interpreted as a chronic productive 
inflammatory process. Inasmuch as endarteritis is not uncommonly found in association 
with such a process, it is unnecessary to assume a diagnosis of syphilis to account for 
the presence of this feature. (Fig. 5.) Accordingly, diagnosis was again revised and 
finally recorded as infective granuloma of the c;ecum. 


These experiences with Cases I and 31 together with numbers of similar 
instances from the literature throw considerable light upon the behavior of 
the infective granulomata and emphasize the problems encountered in their 
treatment. The total number of available cases is too small to permit the 
luxury of dogmatic conclusions hut there are discernible throughout this 
group common and distinctive features which are of fundamental impor- 
tance to the proper evaluation of these tumors. It is, in the first place, estab- 
lished that under certain conditions a simple chronic productive inflamma- 
tory process may express itself as a well-defined tumor mass whose true 
nature is usually not suspected at the operating table. Furthermore, al- 
though these tumors may occur throughout the digestive tract, they show a 
distinct predilection for that segment which is conceded to be the favorite 
site for the neoplasms, namely, the large intestine. Finally, they arc capable 
of imitating any or all of the classical subjective symptoms usually attributed 
to the malignancies. Thus, the clinical manifestations, distribution and gross 
characteristics of the infective granulomata all combine to present a picture 
v-hich is interpreted commonly as malignancy; occasionally as tuberculosis; 
randy as syphilis. It is therefore not remarkable that these tumors invari- 
ably suffer the fate dictated by these misconceptions. Where the mass is sus- 
ceptible to removal, a more or less radical resection is the rule; if apparently 
inoperable, the patient is condemned to some palliative procedure supple- 
mented by a hopeless prognosis. In the latter event the subsequent failure 
tie condition to proceed to the anticipated fatal termination or the actual 
^pontaneous disappearance of the tumor eventually determines a revised 
gnosis. In the former, post-operative histological study discloses the first 
spicmn °f the benign character of the growth. 

watte n J 1Cat5 ° n ^ ie Effective granulomata is not, however, merely a 
tumors ° q Ca ^ em * C * ntcrcs t f° r their early differentiation from the malignant 
treatment 1 ™ exceec ^ n £ty practical influence upon both prognosis and 
the gross -^ aS ^ Cen P reviousi y pointed out, the granulomata present all 
57 SS anc ^ c h n ica3 characteristics of malignancy or tuberculosis and, in con- 
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sequence, are commonly subjected under this impression to the unnecessary 
hazards contingent upon radical resection. On the other hand, clinical evi- 
dence hears witness to the fact that inflammatory tumors of the gaistro-intes- 
tinal tract respond most favorably to conservative surgical methods and that 
simple short-circuiting of the tumor by means of entero-anastamosis or enter- 
ostomy is adequate to secure a complete and permanent disappearance of the 
pathology ; indeed, in some instances, spontaneous resolution of the process 
has followed laparatomy alone. Since these conservative measures assure 
not only satisfactory therapeutic results, but also a better prognosis and a 
negligible mortality rate, it follows that their substitution for more radical 
methods approximates the ideal in the treatment of the infective granulo- 
mata. It is quite obvious, however, that the employment of such methods 
must be predicated upon the ability to differentiate these tumors pre-opera- 
tively or at operation from the malignancies and this constitutes the essential 
problem of the infective granuloma. 

The solution of this problem necessitates a practical method by which 
the granulomata may be identified at the operating table when decision as to 
the type of treatment must be made. It is evident, therefore, that while 
the microscope offers the sole precise method of diagnosis, the data there- 
from are available too late to be a determining influence in this decision. The 
frozen section suggested to meet this deficiency is at best not ideal and when 
applied to the study of granulation tissue is particularly susceptible to mis- 
interpretation. Indeed, the frequency with which the infective granulomata 
have been classified histologically as carcinoma, sarcoma, tuberculosis or 
syphilis indicates that even under the most favorable conditions of study 
this tissue presents certain diagnostic problems. These errors are undoubt- 
edly attributable to the protean character of granulation tissue with its fibro- 
blasts, lymphocytes, giant cells, endarteritis, etc. The predominance of any 
one of these elements when considered in conjunction with a positive clinical 
and macroscopical diagnosis may give impressions suggestive of one of the 
above tumors. Consequently, deliberate and repeated histological studies are 
often necessary if the infective granulomata are to be consistently isolated 
from other tumors of the large gut. 

These facts direct attention to the possibilities of macroscopical diagnosis 
and although it is generally conceded that the granulomata do not possess gross 
features to distinguish them from carcinomata of the colon, a review of 
the findings in Case I is worthy of consideration in this connection. It will 
be recalled, for example, that the gross pathology in this case aroused specula- 
tion as to its nature even before the histological diagnosis was obtained. 
While the tumor appeared to involve the intestine at the hepatic angle, it was 
observed that there was a disproportionate invasion of the mesentery not 
commonly seen in the malignancies unless far advanced. It was further 
noted on gross section that the mucosa was not implicated in the process and 
that the obstructive manifestations were apparently due to encroachment 
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upon the lumen from without rather than to constriction arising primarily 
within the lumen. Similar observations have been made in other cases of 
granulomata and are particularly significant in view of the theory that these 
tumors have a primary extra-intestinal origin and that invasion of the gut 
wall follows secondarily. The epithelial tumors arise in the mucosal lining 
of the gut to produce primary constrictive effects within the intestinal lumen. 
Peripheral extension to gut wall and mesentery is a later manifestation and 
unless far advanced is not so prominent as that described in Case I, where 
the main bulk of the tumor mass was mesenteric in position. Obstruction 
in the epithelial tumors should therefore result comparatively early from 
the effect of primary intraluminary constriction. With the granulomata, 
however, obstruction should theoretically be a late development and is 
properly to be considered as due to extrinsic pressure of a progressive parain- 
testinal inflammatory mass. Viewed in the light of the present discussion 
the macroscopical findings in Case I appear sufficiently distinctive to suggest 
gross diagnosis of a non-malignant tumor. If it can be demonstrated by 
further observations that these macroscopical characteristics exist with any 
degree of constancy in the inflammatory tumors, then macroscopical differen- 
tiation with its attendant advantages may become an accomplished fact. 
Decision on this important point must await increased experience with the 
infective granulomata. 

In conclusion the salient facts relating to infective granulomata of the 
gastro-intestinal tract may be thus briefly summarized : 


(1) Simple, non-specific inflammatory processes associated with the gas- 
tro-intestinal tract may, under certain conditions, express themselves in the 
form of well -localized tumor masses whose favorite site is the large intestine. 

( 2 ) Because of the striking similarity in their clinical manifestations, 
gross pathology and localization, differentiation from the malignancies or 
tuberculosis is not usually made macroscopical ly ; consequently radical treat- 
ment with its attendant mortality rates and prognosis has been the rule. 

(3) The response of the inflammatory tumors to simple surgical methods 
which insure a good prognosis and negligible mortality rates indicates the 
importance of pre-operative or operative (macroscopical) diagnosis. 

(4) Although histological study offers the sole precise method of differen- 
tiation, its evidence is too remote to be of practical clinical value. 

(5) The findings in Case I suggest the possibility that inflammatory 
tumors may present macroscopical characteristics which distinguish them 

r °m malignancies of the large gut. If it can be determined by further obser- 
vation that these distinguishing characteristics are in any degree constant, 
n important contribution to treatment and prognosis is presented. 

c hni 11 inflammator y f umors are frequently classified 

justifi ^ an< ^ macrosc °P icalI y as carcinoma, sarcoma, tuberculosis or syphilis, 
CS ^ le assum Ption that they are more common than statistics indicate. 
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Note, — Shortly after the submission of this article for publication the 
writer encountered and operated upon the following case, the record of which 
presents interesting evidence tending to support theories advanced in the 
above discussion relative to the origin and behavior of infective granulomata. 

Case III. — L. S., twenty-three years of age, was admitted as an acute emergency 
November 29, 1932, to Mary Immaculate Hospital, service of Dr. John M. Scannell. 
Four years previously while on a trans-Atlantic liner, he was taken acutely with an 
abdominal attack diagnosed as appendicitis. Owing to rough weather, however, it was 
decided to treat the condition conservatively and ice-packs were resorted to up to the 
time of his transfer to Ellis Island Hospital several days after onset of attack. Imme- 
diate operation was carried out and, although operative wound was completely healed 



Fig. 6. — Tumor mass with appendix leading into its centre. ( A ) — Base of appendix. 

after two weeks, patient was detained at the hospital for thirteen weeks thereafter because 
of “blood poisoning.” One week after discharge from hospital he was again seized with 
an acute pain in right lower quadrant of abdomen and was admitted to another hospital 
where a mass in the right lower abdominal quadrant was incised and drained. The 
wound continued to drain pus for some time and at intervals he suffered from intermittent 
cramp-like pains in lower abdomen. There was no associated nausea, vomiting, diarrhoea, 
constipation or urinary disturbance. One week before admission he was taken with a 
particularly severe attack of this type and had eventually sought admission to hospital be- 
cause of the persistence of symptoms. 

Examination disclosed a slight, pallid, rather poorly developed male of twenty-three 
years. His rectal temperature was 103°, pulse rate 120; he was perspiring profusely and 
appeared to be acutely ill. 

The abdomen presented in the right lower quadrant, two scars, one a long right 
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pararectus and the other a short scar in the neighborhood of McBurney’s point. The 
right rectus muscle was rigid throughout, but acute tenderness was localized to right 
lower quadrant where a firm, fixed mass about the size of a large orange could be detected. 
Rectal examination was negative except for tenderness to right side of pelvis and in 
cul-de-sac of Douglass. 

The blood count on admission showed 4.380,000 red blood-cells, 15,350 white blood- 
cells, with 71 per cent, polyniorphonuclears. A pre-operativ c count made a few hours 
later showed white blood-cells 20,550, with polyniorphonuclears 91 per cent. 

A pre-operative diagnosis of infective granuloma of the crecuin was made 011 the basis 
of history, physical findings and laboratory data. 

Operation November 20 , /9.1V.— -Right pararectus incision. On opening peritoneum, 
a large, firm, densely adherent tumor mass was found occupying the angle formed by 
the ccecum, ascending and transverse colons. This mass seemed to arise from the caecum 
but was adherent at various points to the anterior abdominal wall and small gut, ' At 



tic. 7. Tumor mn r s with appendix (A) xfiow.Hg al>xcts». cavity and foreign body (B). 

hs upper pole an angulatcd segment of transverse colon was attached and, in the vicinity 
of this point of attachment, the wall of the large gut presented an area of annular thick- 
ening and induration which had encroached upon the lumen sufficiently to produce an 
acute obstruction. Proximal to this colonic mass the c;ecutn and ascending colon were 
greatly dilated whereas distally, the large gut was relatively collapsed. With some 
1 culty the mass was freed from the abdominal wall, loops of small gut and transverse 
the° n ^ attachment to (lie caecum, the appendix was found leading into 

centre of the mass and at this point a large abscess cavity containing a definite 
remo^f^ 0 ^ W3S C * ISC * 0SC< ^ (Fig. 7.) The entire mass with appendix (Fig. 6) was 
coio °' e anc * ^ ie obstruction in the transverse colon was short-circuited by means of a 

0 co ostomy about the obstructing mass. Abdomen then closed after instituting 
suitable drainage. 

tissu f f/ !^-a/ Report (Dr. E. F. Koch ). — Macroscopical Description . — A mass of 
distal Wt • appen ^‘ x attached measures ten and one-half by twelve centimetres. The 
Protrudi 0 ^ 10 / 1 appent *‘ x s h°ws a perforation with a foreign body present and 
fibros' U1 ^ f0m ^ umen " Section of the appendix reveals mucosal proliferation, 
ls and subscrosal haemorrhage. The serosa of the distal portion is completely 
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denuded. Section reveals a small lumen, mucosal proliferation and fibrosis. Section 
through wall appears to be granulation tissue and reveals hsemorrhage and fibrosis with 
scattered areas of adipose tissue. The centre of this mass appears necrotic. 

Microscopical Description. — Sections show appendix embedded in a dense mass of 
granulation tissue. Appendiceal mucosa show tremendous glandular hyperplasia and 
infiltration by round cells, plasma-cells and eosinophiles. Dense fibrous mucosal scars 
which show chronic inflammatory cellular infiltration give evidence of previous acute 
inflammatory process. Sections of the main mass of tissue show it to consist in its 
entirety of inflammatory granulation tissue and fibrous tissue in various stages of 
maturity. There is no evidence of specific inflammation or of malignant neoplasia. 

Pathological Diagnosis. — Chronic diffuse appendicitis. Non-specific peri-appendical 
granuloma. 

Post-operative Course. — Convalescence proved to be a bit stormy and some degree 
of wound infection developed. The patient was, however, discharged from hospital six- 
teen days after operation with temperature normal, wound healed and free from sub- 
jective symptoms. He remained perfectly well until December 20, 1932, or for a period 
of two weeks after operation. At this time he was readmitted to the hospital complain- 
ing of acute epigastric pain and persistent vomiting. The abdomen was generally dis- 
tended and tender but no masses could be felt. An immediate laparotomy carried out by 
Dr. M. T. Reynolds disclosed an acute obstruction due to strangulation of a loop of 
ileum or jejunum by band of adhesions. The stoma established at former operation was 
found to be patent and functioning but unfortunately there was no note as to the status 
of the granulomatous mass in colon. The patient made a good recovery following this 
procedure and was discharged from the hospital December 31, 1932, being eleven days 
after second operation. 

In analysing this case record, the following features should be stressed - 
as pertinent to the foregoing discussion of the infective granulomata. 

(1) A correct pre-operative diagnosis based on history and physical find- 
ings and confirmed by gross inspection made possible relatively conservative 
surgical treatment of the obstruction, i.e., entero-enterostomy. 

(2) The microscopical characteristics of the process : “inflammatory gran- 
ulation tissue and fibrous tissue in various stages of maturity.’’ 

(3) The macroscopical characteristics of the process: a large solid tumor 
mass with multiple abscess formation and a definite foreign body at its 
centre developed on a basis of a recurrent acute appendicitis previously sub- 
jected to two operations. (Figs. 6 and 7.) 

(4) The secondary extension of the process to the walls of the transverse 
colon producing an obstructive annular induration suggestive of neoplasm. 
This feature confirms not only the obstructive potentialities of these tumors 
but, of greatest significance, establishes the extra-intestinal origin of this par- 
ticular large-gut granuloma. 
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PRIMARY MUCOID CARCINOMA OF THE RECTUM 
IN A THIRTEEN- YEAR-OLD GIRL 

By Theodore S. Raiford, M.D. 

or Baltimore, Md. 

AND 

E. M. Buttles, M.D. 

or Burlington, Vermont 


FROM THE DEPARTMENT Or SURGERY AND 8U11GICU. PATHOEOGY OF JOHNS HOPKINS HOSrlTAI. AND UNIVERSITY 

Although malignancy of the bowel is prone to attack individuals in the 
“cancer age,” namely, from forty to sixty years, malignant tumors are not 
infrequently found in young people. In the main, these are sarcomas, but 
carcinomas may occur. Thus, Cullingworth, in 1877, reported a huge, pedun- 
culated tumor of the pylorus occurring in a ten-day-old infant. This had 
the general structure of a cylindrical-cell carcinoma, but the author was in- 
clined to regard it as a congenital adenoma. Clar, a few years later, described 
a medullary carcinoma of the colon in a boy of three years and Duncan re- 
ported a carcinoma of the ileum in a boy three and a half years old. Noth- 
nagel found an adeno-carcinoma of the ciecum in a twelve-vear-old boy. 
Kanthack and Furnival reported a carcinoma of the colloid variety in the 
ascending colon in a seventeen-year-old male. Garrard reported a similar 
case in the sigmoid flexure of a twelve-year-old boy. Osier and McCrae 
collected from the literature six cases of carcinoma occurring in the first and 
thirteen in the second decade of life. The authenticity of these cases is to 
be doubted, however, since the authors pointed out that exact diagnosis was 
questionable. Several cases aged from fifteen to twenty years have been 
reported. Marble reported a case from this hospital of an adeno-carcinoma 
in the stomach of a seventeen-year-old girl. The majority of carcinomas 
have been of the so-called adeno-carcinoma type or of an embryonic variant. 
Only two cases of the so-called colloid or mucoid carcinoma have been found 
in the literature occurring in an individual under the age of twenty years. 

In an unpublished paper the author has reviewed all of the cases of so- 
called colloid carcinoma, and differentiated between the primary carcinoma 
of mucoid-secreting cells and the mucoid deposition accompanying degenera- 
tion secondary to adeno-carcinomas. None of the primary mucoid carci- 
nomas occurred in individuals under the age of forty years. The finding of 
a primary mucoid carcinoma of the rectum with widespread skeletal metastases 
m a girl of thirteen years has therefore seemed of sufficient importance to 
justify its publication. 


ase Report. — Path. No. 47148 . — The patient was a white girl thirteen years of 
was admitted to the Mary Fletcher hospital on the service of Doctor Buttles 
m ct °ber 19. 1931, complaining of severe pain in the lower part of the back. The onset 
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of the pain followed an injury suffered when she fell against her bed four weeks 
before admission. On the morning after this injury she had pains in the lower lumbar 
region which were sharp and continuous. She was unable to walk without assistance. 
Her attitude in standing was one of flexion and she frequently placed her hand over her 
hip-joint. On admission to the hospital, her appetite was poor, and she was very restless. 
Her bowels were regular and required no cathartics. The onset of menstruation was in 



Fig. i. — Rontgenogram of spine, lateral aspect. The first lumbar vertebra is 
eroded and flattened, causing a moderate dorsal kyphosis. The second is rarefied, 
but shows no marked distortion. The twelfth thoracic is also eroded on the anterior 
aspect but as yet shows no flattening. 

May of the same year. Her periods had always been regular, but associated with some 
discomfort. There was nothing significant in her family history, except that eleven 
brothers and sisters had died in early infancy for which the causes were unknown. 

The girl was well developed, but poorly nourished. She was in no acute distress 
when admitted. The thorax showed a moderate degree of emaciation with prominent 
bony, jand marks. There was increased dullness on percussion over, the left base 
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nnsferiorly Fine rales were heard over the left apex during inspiration. There were 
“ nt findings in the examination of the abdomen other than tenderness on deep 
rcssurc in both lumbar regions. There was marked pain in the right hip-joint on 
walking. This pain did not radiate. She was unable to flex the spine while in a sitting 
position. There was a slight lateral angulation in the lower thoracic region. The 
neurological examination was essentially negative. 



of the* Erap ^ gr 9 ss material removed at autopsy. A — Cross-section 

t cr \ n >, Irowmg infiltration of the wall and extension out along the mesen- 

Jumhar °* i B - s fro ™ mesentery near rectal tumor. C— Section of 

posits /) FuV s J 10w >ng Partial destruction of bone by secondary tumor de- 

1 ternal aspect of a portion of the dura with tumor implants. 


Mood-cells 5 -^- ' xa ’’ l ' nat ' on - Blood: 85 per cent.; red blood-cells, 4,150,000; white 
a, u { , lla *' differential count, normal. Urinalysis: A slight amount of albumin 

dnern in tl PUS CCllS '' >CrC ° n ^ y P os ‘Bve findings in the first specimen. These were 
C ' econc ^ an ^ all subsequent specimens. X-rays of the heart and lungs essen- 


905 



RAIFORD AND BUTTLES 


tially negative. The lateral and anterior-posterior plates of the spine showed a marked 
erosion of the first lumbar vertebrae with some flattening of the twelfth dorsal. (Fig. i.) 
The condition was temporarily diagnosed tuberculosis of the spine and palliative treat- 
ment instituted. 

Course in the Hospital. — The patient vomited frequently ever}' day for about a week,- 
and complained of acute pain in the lumbar region. She became constipated and enemas 
were necessitated for two days, after which cascara was sufficient to sustain catharsis. 
Four days after admission she was placed in an extension apparatus. The pain con- 
tinued for several days, then gradually diminished. Several lumbar punctures were per- 
formed. The first showed normal pressure, but many red blood-cells. The second 
showed an increased pressure with no chemical or microscopical abnormalities. The 
remaining examinations of the spinal fluid were negative. The temperature varied from 
99° to 102° during her stay in the hospital. The patient was restless most of the time 
and continued to vomit at irregular intervals. It was apparent that she was growing 



Fig. 3. Fig. 4. 

Fig. 3. — 'High-power photomicrograph of a section from the rectum. Note the portion of a crypt 
that appears unaffected by the tumor. Entirely surrounding it, however, and apparently arising from 
the epithelium adjacent are many malignant cells growing independently and without semblance of 
alveolar arrangement. The majority of these are polygonal in shape and variable in size. _ A few 
are distended by mucus and the nuclei are pressed to one side. The cells are separated by a fairly well 
developed stroma. 

Fig. 4. — High-power photomicrograph of malignant cells lying deep in the muscular part of the 
rectal wall. Several, have assumed the signet-ring shape and are lying free in deposits of mucus. The 
muscle fibres are being invaded and destroyed by the tumor. 

progressively weaker. The bowels remained open and required no further cathartics. 
The patient failed rapidly and died November 30, 1931. 

Pathological Report. — The autopsy findings were essentially negative except for the 
gastro-intestinal tract and the skeletal system. 

Gross Pathology. — Rectum : (Fig. 2 A). The rectal wall was thickened, fibrous 
and indurated, and the lumen was partially occluded. On cut section it was a clear, 
translucent white. The mucosa was not ulcerated. There was a marked angulation 
brought about by the infiltrating tumor growth. In the angle formed by the bowel were 
several enlarged lymph-nodes. Some of these were firm and white, others soft and 
spongy. Cranial Vault : Examination of the brain showed moderate oedema with flat- 
tening of the convolutions. There was no evidence of meningitis. The outer surface 
of the left dura (Fig. 2 D), presented many flat, soft, elevated areas. These were granular 
in appearance, and seemed to be loosely attached. There was an area of haemorrhage 
three by four centimetres in diameter beneath the endosteum of the left parietal bone. 
Beneath this were numerous areas of erosion in the bone, varying in size from several 
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millimetres to several centimetres in diameter. Over these areas and between the bone 
and dura were masses of pale, necrotic-looking material. All the bones of the skull 
were involved in the same manner to a lesser degree. Skeleton-. A similar process with 
multiple, necrotic pockets filled by cheesy purulent material involved the ilium, the sacrum 
and all the lumbar vertebrae. (Fig. 2 C.) A few such areas were also found in the ster- 
num and ribs. The first lumbar vertebra was markedly eroded and showed posterior 
angulation. From the gross examination it was thought that this was a metastatic 
tumor arising in the rectum with secondary involvement of the skeletal system, lymph- 
nodes and the dura. It was evident that the child had died from the effects of a haemor- 
rhage brought about by erosion of the cranial bone. 

Microscopical Examination— Rectum: The sections taken from the rectum showed 
mucous membrane which was essentially normal in most of its extent, but which at one 
point changed over into a very dense malignant tissue, apparently arising from the 
epithelium of the mucosa. The cells in the upper layers were rather large, irregular, 



Tic. 5 . Fic. 6. 

a !'' !otorn ’ c rograph of a section from one of the mesenteric nodes. This shows 

as' ’those * u ! c , lo cated near the periphery of the gland. The cells are essentially of the same type 

f t original tumor of the rectum but the mucus secretion is less marked. 

attached in ini# P. OI ™cro£raph a nodule from the dura. This shows a mass of tumor-cells 

actively secret in *r t K . 5* ura ; They are similar to those of the original tumor hut are uot 

g cus. in this location the tumor resembles the so-called medullary carcinoma. 

Ik'Iv St ' l ' I 1 !C .^ ^ ccp ^ y * cytoplasm was moderate in amount and the nuclei were 

thick' m . S ^ ape ' ^ rom su P er fici a l location, the cells extended downward through a 
timior'c*!! 5 ' 10 ')^ 053 ' Ut ° ^ 1C muscu ^ ar * s which was partially destroyed by the invading 
the redV ,, ^ Malignant cells could be seen throughout the entire thickness of 

dci pm a • "f f ^ ee P cr portions of the tumor, the cells assumed a signet-ring 

of P, H '° ^ 10SC C ^ aractcrist ' c mucoid carcinoma. (Fig. 4.) In the isolated 
tj (ins 0) - CC S 111 ^ lc inusc ular layer there were, in addition to the signet cells, extravasa- 
fl'ig . * 0nn ' n g small accumulations of a clear, amorphous material. Glands : 

the gland ti' 0 SamC typC tumor ' c ells bad entirely displaced the normal structure of 
Angular 1 1 ' C * ^ ar F c anc * ^regular with a fair amount of granular cytoplasm and 
„ 5t he n ^r l UUC ^ C '.' ^ ccaS! °nal signet -ring cells could be seen, but there was 
(Fj g> cxtravasa tion of mucus characterizing the primary bowel tumor. Dura: 

ie £ec ^ on lakcn through one of the small white placques of the dura 
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showed essentially a normal structure on the surface of which had been deposited a 
mass of malignant tissue. These cells were identical with those in the sections from the 
rectum and glands were apparently adherent and growing into the dura. They had not 
perforated it, however, and did not involve the brain. Bone. A section through one of 
the typical areas in the bone showed a poorly outlined mass of necrotic material in 
which were nests of tumor-cells and bits of necrotic bone. The tumor-cells were of the 
type described in the other lesions. In parts of the sections one could also distinguish 
active invasion of the bone by tumor-cells. 

Diagnosis. — Primary mucoid carcinoma of the rectum, metastasizing to mesenteric 
glands, the dura and the skeletal system. 

Discussion. — The feature of greatest interest in this case is the appear- 
ance of such a malignant tumor in a person of early youth. Malignancy of 
the bowel occurs with the greatest frequency in patients between forty and 
sixty years of age. As previously stated, they are not unheard of in the first 
two decades of life. However, most of the malignant tumors occurring 
at that age are sarcomas, most frequently of the lymphosarcoma type. That 
carcinoma arising from the epithelium of the bowel wall should have arisen 
and metastasized so widely at the age of thirteen years necessitates origina- 
tion and development at an even earlier age. Such a case as this is of ex- 
treme rarity, and it is believed individual in its occurrence. It was remark- 
able that no symptoms of bowel obstruction were present other than moderate 
constipation. This is explained by the fact that the tumor had infiltrated 
the wall rather than producing an ulceration inside the lumen. Although the 
rectum was converted into a rigid tube, there was no marked obstruction. 
In dealing with a tumor of this type, one must remember that it is an atypical 
growth and does not necessarily conform to the mode of extension commonly 
found in older patients, namely, the ulcerating carcinoma which encircles 
the bowel and produces an annular constriction. Furthermore, tumors occur- 
ring in young people are generally recognized to be more malignant and grow 
with much greater rapidity than those in older patients. 

One may think it amiss that the presence of a bowel lesion was not sus- 
pected. However, the diagnosis of tuberculosis of the spine so well fitted 
the picture that the rectal symtoms of moderate constipation were justifiably 
given no significance. No doubt, had a gastro-intestinal series been made or 
a barium enema given, the condition would have been recognized. 

The widespread metastases indicate a tumor of unusual malignancy.- The 
secondary growths, however, were located in the skeletal system, a feature 
which is unusual among gastro-intestinal tumors. The majority of neoplasms 
in the intestine metastasize first to the mesenteric and retroperitoneal lymph- 
nodes and then to the liver. In this instance the liver had apparently escaped 
invasion entirely as the tumor showed a predilection for the skeletal system. 
The deposits of tumor on the dura can unquestionably be explained as im- 
plantations from the opposing skeletal metastasis. Death was due to increase 
of intra-cranial pressure, caused by haemorrhage pressing on the cerebral 
hemisphere. 

The onset of the symptoms was coincident with an injury and by some 
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may be considered related to the trauma. However, as is frequently the case 
with tumors of bone, this means simply that the injury was the factor calling 
attention to a pathological process which had no doubt been in existence for 
several months. There is no treatment which could have possibly been insti- 
tuted to better the prognosis. The multiplicity of the skeletal lesions contra- 
indicated the use of irradiation. Had the condition been recognized ante- 
mortem, section of the sensory fibers of the cord above the lesion might have 
given the patient temporary relief.* 
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ECTOPIC CHORIONEPITHELIOMA 

REPORT OF CASE IN WHICH THE LESION WAS SITUATED 
IN THE JEJUNUM 

By John B. Sears, M.D. 
of Boston, Mass. 

FROM THE SURGICAL SERVICE OF THE BETH ISRAEL IIOSPITAL, BOSTON 

This report and discussion has been stimulated by the occurrence of a 
very rare lesion (ectopic chorionepithelioma) in a portion of the digestive 
tract (jejunum) which is but rarely the site of a new growth. 

The designation “chorionepithelioma” was first used in 1895 by Mar- 
chand. 12 who clearly showed the relationship of the tumor-cells to chorionic 
elements. The tumors which he described all developed in the uterus and 
gave rise to varied metastases. In 1902, Zagorjanski-Kissel 25 reported eight 
chorionepitheliomas appearing primarily in the vaginal wall and one case in 
which the neoplasm was found in the brain and lungs without a primary 
tumor of the genitalia. In 1905, Dunger 6 referred to such cases as “ectopic 
chorionepitheliomas.” 

Etiology. — Zagorjanski-Kissel 25 and several subsequent authors present 
the view that there are certain chorionepitheliomata which do not arise at 
the site of placental attachment but rather in distant foci, probably originat- 
ing from chorionic cells or villi which have penetrated maternal vessels 
and have been more or less diffusely deposited. 

The trophoblast is a normally invasive tissue. Chorionic cells possess the 
property of digesting the maternal tissues. It is believed that embedding 
of the ovum is accomplished in this way. They are also endowed with a 
marked capacity for growth, and, while bathed in maternal blood, they may 
be broken off and carried by the maternal circulation. The uterine mus- 
culature is commonly invaded. to a considerable depth by chorionic wander- 
ing cells. Masses of trophoblastic tissue and even clumps of chorionic villi 
may be found in the veins of the uterine wall ; or they may be deported to 
distant fields, more particularly the lungs. Such trophoblastic pulmonary 
emboli occur in 80 per cent, of women during normal pregnancy according 
to Schmorl’s 20 well-known studies. Here, then, we find invasion and meta- 
stasis or embolism by a parasitic tissue to be physiological. So similar in 
constitution and function are chorionic epithelium and malignant tissue of 
somatic origin that Blair Bell 2 has hypothecated that chorionic epithelium, par- 
ticularly the syncytium, is originally malignant in nature, though after a few 
weeks it comes normally under the control of the developing foetus, that is, 
its growth is normally arrested at a stage when its functions must subserve 
the dependent developing embryo. The growth of the chorionic elements is 
restrained and kept within physiological limits, those in the uterus being ex- 
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pcllcd with the placenta at birth and those that happen to be carried by the 
maternal circulation to the lungs, absorbed. 

By checking the advance and further development of dispersed cellular 
elements the organism of the pregnant woman preserves its integrity from 
destruction in the same way that it protects itself from bacterial or parasitic 
invasion. Oscar Frankl 8 showed that the serum of a normal pregnant woman 
is lytic to chorionic epithelium while serum from a patient with chorion- 
epithelioma lacks this lytic power. It is possible, therefore, that the “physio- 
logical metastases” of chorionic cells in normal pregnant women are destroyed 
by this lytic principle. If this capacity is absent, the possibility for the de- 
velopment of a tumor is given. The tumor may develop primarily in. the 
uterus or may develop primarily in organs distant from the uterus (pri- 
marily ectopic chorionepithelioma). 

Schmorl examined the lungs of 158 patients dying at different stages of 
pregnancy or after delivery. In 80 per cent, of the normal pregnancies, as 
mentioned above, he found chorionic cells in the lung capillaries; in 100 per 
cent, of the eclamptics the lung capillaries contained chorionic elements, some- 
times causing extensive obstruction. In two cases of hydatidiform mole 
and in one of partial mole he noted large numbers of chorionic cells in the 
lung capillaries and found evidences of proliferation. On the other hand, 
during the early period of pregnancy he found chorionic elements in the 
lungs relatively infrequently. Schmorl, 21 therefore, believed that “ectopic 
chorionepithelioma” might originate from a previous mole or chorionepith- 
cliomatous proliferation of a placenta completely expelled by labor; i.e., 
from cells altered before leaving the uterus ; the alteration, he believed, 
uwld be confined to a small area of the placenta. Marchand 11 and Pick, 10 
on the other hand, maintain that chorionic cells or villi deposited during 
normal pregnancy may likewise give rise to chorionepithelioma, and that 
most cases of ectopic chorionepithelioma reveal a history of normal preg- 
nancy, a mole being relatively rare. Walthard 24 reports a case of a primary 
ec topic chorionepithelioma of the vagina developing along with normal preg- 
nancy A caesarean section and total hysterectomy were performed and no 
evidences of either tumor or mole were found in the uterus. This case was 
used to support the opinions of Marchand and Pick, but the interpretations 
ma_\ be questioned because of the known long latent periods which sometimes 
j Can " ^ lese tumors. Koritschoner, 10 for example, reports an ectopic 
teiKl'T^'^ 16 ^ 01111 * went y _two years after the last delivery ; but such an ex- 
ov' r } )ei ' 0< ^ nia y acc epted with due reserve, as the occurrence of an early, 

1 oo -ed abortion during this long period has to be taken into consideration. 
(r lonone phhelioma may occur where there is no history or possibility of 
cpitli ' ^ cac ^ er ~ 3 believes, with considerable plausibility, that chorion- 
, ruc ;j- ^ oun< J apart from pregnancy are teratomas “arising from some 

c lj'>rion C A" ^ aS mor P holo ^ c va lue of an included ovum and that the 
1 t iclioniatous elements represent the actual trophoblast of the in- 
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eluded ovum.” Such lesions have been found most often in the ovary, 
testis, liver and mediastinum, 

In 1927, Bostroem 3 introduced a new and very hypothetical interpretation 
of the origin and development of chorionepithelioma. He states that the 
tumor arises, not from chorionic cells, but rather from undifferentiated germ 
cells (“serotinal wandering cells”), which, irritated by humoral influences, re- 
act by proliferation, forming primary tumor-cells. The latter, by a process 
of amitotic division, become syncytial cells which, in turn, by further differ- 
entiation give rise to Langhans cells. According to Bostroem’s theory, 
“metastases” are not products of a primary tumor but are the result of an irri- 
tative action on undifferentiated germ cells in other organs, similar to that 
causing the primary tumor. In this sense “metastases” are “sister tumors.” 
de Zalka, 5 in a comprehensive discussion of this subject, feels that the possi- 
bility of a humoral exciting agent may well exist. 

Case — The patient was a thirty-two-year-old Italian housewife referred to the 
Surgical Service by Dr. S. Gargill, on November 4, 1930, with the complaint of 
increasing weakness of three months’ duration and tarry stools of six days’ duration. 

She had been well until three months before admission when she noted increasing 
weakness with the gradual appearance of palpitation, dyspnoea and marked weakness 
on exertion. There was no precordial pain or oedema. For three weeks before entry 
she had a “feeling of soreness” in the epigastrium, unrelated to meals and unrelieved 
by food; for six days before entry she suffered nausea and vomiting about thirty min- 
utes after taking a greenish medicine, and her stools had become black. There was 
no hematemesis, abdominal cramps, diarrhoea or constipation. Despite treatment she 
became worse and was forced to bed five days before entry. For six days there were 
yellow spots before her eyes with blurring, and for three days she had double vision 
and tinnitus. 

Her family history was irrelevant. She had three children, all healthy, and her 
last pregnancy, according to her story, ended in a miscarriage after two months in 
December, 1927. She attributed this mishap to overwork. (On further investigation 
after her death, we learned that this patient entered the Middlesex Hospital, Cam- 
bridge, on December 25, 1927, complaining of uterine haemorrhage. Her last period 
occurred on October 3, 1927. She missed her November 3 period but began to flow 
November 20, since which time she had been flowing steadily and profusely. On the 
night of her admission she expelled a large number of “black clots without membrane.” 
After the sixth day the bleeding subsided and she was discharged, without operation, 
January 7, 1928. No microscopical examination was made. Two weeks after she left 
the Middlesex Hospital, she began to bleed again; her family doctor curetted her at 
home and reports that he found nothing unusual.) 

Physical examination showed a restless, anxious, pale woman of good development 
and nourishment. Her mucous membranes were pale. Heart was normal in size with 
sounds of good quality. Rate, 120; regular rhythm with a rough blowing systolic 
murmur heard all over the precordium, best over the mitral area ; diastolic blow over 
the mitral area. P 2 greater than A 2. Blood-pressure : systolic, 100, diastolic, 5 °- 
Lungs were clear throughout. The abdomen was negative save for slight epigastric 
tenderness. Pelvic examination showed moderate cystocele and rectocele ; cervix 
slightly lacerated and cystic; fundus normal in size, in retroposition ; vaults clear. 
Examination of the extremities showed a few bilateral varicose veins. Temperature 
was 100.6° (rectal) ; respirations 28. 
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Clinical Pathology-Urine essentially negative. Red blood count, 1,620,000; 
hemoglobin, 30 per cent. (T.) ; white blood count, 12,900; differential count showed 
m per ccnt.’polymorphonuclears, 9 per cent, lymphocytes, 1 per cent, large mononuclears. 
\'o anisocytosis, occasional tail forms, moderate achromia, platelets normal. Stools 
Ivere black, formed, and showed a strongly positive benzidine reaction for occult blood. 
Blood culture, negative. Hinton, Kahn and Wassermann reactions negative. 

Clinical Progress.— On admission diagnosis was made of : secondary anaemia, ? rheu- 
matic heart disease, ? subacute bacterial endocarditis and ? gastro-intestinal bleeding. 
The patient was placed on a first-stage Sippy regime without powders; was given 
glucose and saline by rectum; also morphine. She was given two transfusions of 
500 cubic centimetres each on the second and fourth days after entry ; there was only 
slight improvement. Six days after entry (November 10) she developed phlebitis of 
the right thigh. November 16 occult blood still present in stools ; no improvement in 
blood picture. Treatment changed to water by 
mouth and rectal glucose. November 18 third 
transfusion. November 19 red blood count 
[,740,000. Gastro-intestinal X-rays showed “a 
slight irregularity of the lesser curvature at the 
prepylorus and a constant incisura opposite this 
irregularity in the greater curvature with 
assymmetry of peristaltic waves in this region. 

These findings point to a lesion in this region.” 

November 22 fourth transfusion and exploratory 
laparotomy. Dr. H. K. Sowles, spinal anaes- 
thesia, “Median epigastric incision made. There 
was a mass as large as a small orange in 
the edge of the left lobe of the liver. On the 
under surface of the liver this mass had ruptured 
through the capsule, and the omentum was ad- 
herent to the liver at this point. Duodenum, 

I>> lorus and stomach seemed perfectly normal. 

No signs of any bleeding. Wound in the duo- 
denum was closed. Mass on the edge of liver 
felt fluctuant; it was explored with a needle 
aml no | Wn 6 found. It was also explored by 
hhmt dissection with finger tip from the under 
dde. It seems to consist of a soft, dark, blood- 
^ mtf ^ tissue nearlv black in color. Very little bleeding. Piece of liver removed for patbo- 
n ^ ,Ca cxam ’ na{ i°n. Because of the patient’s general condition, the rest of the abdo- 
' was not explored. Wound closed without drainage.” Pathological report of 
^ N ' • I0 ^’ Cfematoma of liver and omentum.” 

kg ^ CV ^ cnce bronchopneumonia. December 2 acute phlebitis in right 

C( , ^ , 1! .k 1 "' t * 1 swelling. Bronchopneumonia disappeared but patient continued to 
. , 11 H Stools continued to contain occult blood and red blood-cells kept drop- 

liiUM'udon^ln ^ rcscct,on of tumor of small intestine, end-to-end anastomosis, fifth 
was ** Charles G. Mixter under spinal anaesthesia. When the abdominal 
protru l'^ )Cn 3 mass a ' 30ut: ^ le s i ze °f an orange, the color of an eggplant, was 
Ircitji w a 5 <m f r ° m ^ 1C °* ^ le ^ vcr an ^ adherent to omentum. Ligament of 

fit f u{ a ”d small bowel was followed down from this point for four to 

rto adherent ** Cinon ' s,ze£ * mass originating in the intestine and tending to perforate 
^ omentum was found. There were several bean-sized glands in the 
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Fig. 1. — The gross specimen showing 
the hjcmorrhagic. necrotic, crater-like ulcera- 
tion in the jejunum. 
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mesentery of the small intestine in this region. About fourteen centimetres of intestine 
were resected; end-to-end suture. Because the specimen seemed to be malignant, fur- 
ther investigation of the liver tumor was deemed inadvisable. Patient transfused. 

December 7 operation was followed by paralytic ileus which was relieved by inlying 
Levin’s tube. Wound sepsis (minor). 

December 14 phlebitis right leg flared up again. Ascheim-Zondek test strongly 
positive. X-rays of long bones and chest negative for metastases. Intensive X-ray 
treatment begun. Stools negative for blood. 

December 22 despite deep therapy to abodmen and liver (six treatments, each of 
200 “r” units), the mass in the liver seems to be increasing in size, down to the 
umbilicus. Increasing weakness and restlessness; loss of appetite. January 5, 1931, died. 
Pathological examination and report by Dr. Monroe Schlesinger. — Specimen consists 
of a strip of the wall of the small intestine. It presents a large bulging hemorrhagic 
mass on its external surface. (Fig. 1.) The strip of gut measures 13. 5 centimetres 
long, and, has a circumference of 5.5 centimetres. In the middle of this portion of 
tissue the bulging mass from the external surface is seen. It measures five centimetres 



Fig. 2 . Fig. 3. 

Fig. 2 . — Low-power view showing invasion o£ mucosal surface of gut. The coagulum of red blood- 
cells and fibrin may be seen at A. / 

Fig. 3. — High-powered detail from Fig. 2 , showing invasion of lumen of blood channel by tumor- 
cells. 

by three centimetres. There is a considerable amount of yellow, fatty and fibrous 
omental tissue wrapped around it. When this is lifted up the mass is seen to be 
haemorrhagic and necrotic. There is a clear wavy line of demarkation between the 
haemorrhagic tissue and the adjacent tissue, which, however, is grayish in color, and 
beyond this gray zone it gradually merges into the normal-appearing pinkish coat of 
the intestine. It feels soft and doughy throughout. Looking at this area from the 
inside one sees a large crater-like ulceration about five centimetres across and 3.5 
centimetres long. The longer measurement is parallel with the transverse diameter of 
the gut. This ulcer is hsemorrhagic and necrotic and has rolled-up edges of 0.3 cen- 
timetres in thickness. The ulcer presents elevated areas of necrotic hsemorrhagic tissue 
with intervening furrows and ridges. It shows a coloration of black, yellow and red 
areas. The base of this ulcer presents a convexity facing the lumen of the gut. These 
firmer elevated masses of tissue can be felt in contrast to the softer and thinner tissue. 
The cut surface shows grayish, hsemorrhagic, and black areas. The base shows a 
thickness of 0.2 to 0.5 centimetres and the edges are 0.5 centimetres thick. 

Microscopical sections from the border and base of the ulcer show an abrupt cessa- 
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lion of the normal mucosa with glands, lymphoid tissue, etc., at the border of the ulcer. 
Then there is a zone of granulation and inflammatory tissue heavily infiltrated with 
poll inorphonuclears and round cells. (Figs. 2 and 3.) Nearer the base of the ulcer 
the tissue is entirely necrotic and haemorrhagic and in some places heavily infected with 
bacteria. This necrosis extends almost through the wall. Near the serosal surface the 
mqie is better preserved and here it is infiltrated with tumor. This tumor infiltration 
extends as a zone completely about the necrotic area and is found well out in the 
various layers of that part of the intestine covered by fairly well preserved mucosa. 
The tumor consists of an irregular jumble of various kinds of cells all epithelial in 
nature. These cells can be placed in two groups, one having abundant, pale pink, some- 
what foamy cytoplasm, and a large, irregular-shaped vesicular nucleus often with a 
nucleolus. Many of these cells form multinuclear giant tumor-cells. Many have very 
large loose nuclei. Mitoses are numerous in these cells. Closely intermingled with 
this type of cell are small strands and masses of cells having smaller, more uniform 
and more compact nuclei. Their cytoplasm is usually somewhat more purplish than 
the other tumor-cells and these cells are usually multinuclear. These two types of 



Fig. 4. 


Fig. 5. 


* ^ ,c deeply stained syncytial cells and the lighter Langhan’s cells; also 


1 , muuv 

1 to, red Cdls ami 

11 5 —High-powered stud> of both types of cells; 

all- 


many mitotic figures are present. 


*Hc\ir?cabl S * CI1 ^* ^ an ^ lans * ayer an d the syncytial layer. However, they are here 

anc ^ are growing into the normal structures in an apparently 
u^hIs Ct ’i %C p act ' ve fashion. They can be seen growing through the walls of blood- 
i"und thro ,*! S ° COin ^ ctc ^- v filing a blood-vessel. Areas of marked haemorrhage arc 
a Xcrv ° l,,?10ut - *he few larger areas of tumor which are not necrotic there is 

rhoriti'nr., •■f 11 ,? stroma consisting mainly of small capillaries. Diagnosis . — Ectopic 

nonopuhehoma of jejunum. 

f artful ZrT” ' vcre ma ^ e °f the original biopsy specimen from the liver and 
r f<.\v S10UC( 1 that in spite of the generalized necrosis there are recognizable 

! , - v i < ^ r0u f )s cc ^ s which closely resemble the chorionepitheliomatous cells 

IVt to ln ? pccimcn 3 °' 1074 ” 

Tile 0 " 1 Cxani ' nat ’ on was limited, unfortunately, to the uterus, tubes and 
" v * 'tViritic a Utcrus _ anf l tubes showed evidence of chronic endometritis, chronic 
’ipp IU c lron ' c salpingitis. The findings in the ovaries are worth a detailed 
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Specimen 30-1074A. — “The ovaries are oval in shape and yellow in color. They 
measure 3 by 1.5 by 0.5 centimetres, and are firm to palpation. About the hilus of one 
ovary there are several purplish cystic dilatations which, on section, appear to be 
thrombosed veins. Springing- from the surface of the other ovary there is a red bulging 
haemorrhagic body which feels rather solid and is one centimetre in diameter. On 
section the ovary is firm and presents a smooth, solid, yellowish-gray surface. The 
haemorrhagic body has a moderately firm whitish-yellow area in its centre.” 

Microscopical examination of the latter ovary showed (Figs. 4 and 5) in addition 
to ovarian stroma and corpora lutea, “a proliferation of chorionic syncytial and Lang- 
han’s cells. These occur in large haemorrhagic areas. There are large multinuclear 
giant cells of the syncytial type, lying side by side with the large nucleated pale cells 
of the Langhan’s type. Frequent mitotic figures are seen. Loops and knots suggestive 
of villi are seen.” Sections of the other ovary showed no tumor. 

Discussion. — What conclusions may one draw as to the etiology of the 
lesions in our case ? There are these possibilities : 

(1) The lesion may have originated as pail of a teratoma of the ovary 
or the liver and then metastasized to the jejunum. This we consider least 
likely. After puberty, ectopic chorionepithelioma should be considered tera- 
tomatous in origin only where such parts can be demonstrated or where 
pregnancy can be absolutely excluded. Previous to puberty, de Zalka feels 
that all cases should be regarded as teratogenous. 

(2) The lesion may have originated in connection with an ovarian preg- 
nancy. There is no evidence for such an assumption in our case. 

(3) The ectopic lesions arose from malignant degeneration of tropho- 
blastic emboli. The chorionic elements may have been deposited in the left 
ovary, liver and jejunum, without there having been a primary uterine tumor; 
these deposits may have degenerated into multiple tumors or into one tumor 
with metastasis to the other organs. If the latter is the mechanism we be- 
lieve the jejunal tumor to be primary because it was the largest and most 
active of the three growths ; it could have reached the ovary in a retrograde 
manner as does the Krukenberg tumor of the ovary which is secondary to a 
lesion in the upper gastro-intestinal tract. 

(4) A uterine chorionepithelioma was the primary lesion and, although 
the metastases ultimately killed the patient, the primary lesion disappeared 
either by spontaneous healing or by expulsion or by curettage. Novak and 
Koff 14, 15 state that complete recoveries have occurred not only after incom- 
plete operations but even spontaneously. This possibility seems the likely 
one. The “black clots without membrane” passed in 1927 may perfectly well 
have been a chorionepithelioma. 

Literature. — The relative infrequency of malignant tumors of the jejunum 
and the difficulties encountered in their diagnosis has been sufficiently stressed 
in such recent papers as those by Rankin and Mayo, 18 Raiford, 17 and John- 
son. 9 The latter author reported from Vienna 41,838 necropsies in which 
3,585 carcinomata were revealed ; 343 of these were intestinal, of which ten 
were in the ileum and none in the jejunum. Raiford reports from the Johns 
Hopkins Hospital a series of eighty-two tumors located between the pylorus 
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and the ileocecal junction and constituting 6.5 per cent, of all of their gastro- 
intestinal tumors. In his series, eighteen were in the duodenum, fourteen 
in the jejunum (seven were benign) and forty-three in the ileum ; in seven 
the location was not determined. Forty-six per cent, of his cases were 
asymptomatic. 

' The literature on ectopic chorionepithelioma has been scanty, particularly 
during the past twenty-five years, indicating that its occurrence is rarer by 
far than its extremely rare uterine prototype. In 1904, Findlay 7 collected 
twenty cases reported during the previous seven years, chiefly in the German 
literature, and reported a new case. The vagina was believed to be the 
primary seat in eleven cases, the uterine muculature in three, the cervix, brain, 
kidney and labium each in one case ; in the remaining three it was not possible 
to identify the primary growth. Further cases have been reported from time 
to time, but little has been added to our knowledge of the lesion, even when 
it occurs primarily in the uterus, de Zalka, in a comprehensive review pub- 
lished in 1928, has collected twenty-six cases primarily in the ovary and five 
cases primarily in the liver. 

Our survey of the literature revealed almost no cases which resemble 

clinically the presentation in this paper. No report of a similar lesion in 

the jejunum was found. Nolasco, 13 in 1927, reported the case of a female 

Filipino, aged twenty, who had aborted a three months’ foetus five months 

before entry. She complained of fever, abdominal pain and vomiting. Two 

weeks before entry she passed fresh bloody stools. A clinical diagnosis of 

typhoid fever with intestinal haemorrhage was made. At autopsy, six days 

>d(ei entry to the hospital, in addition to chorionepitheliomatous lesions in 

the lungs, left kidney and liver, an area of ileum, eight centimetres long and 

mnet} centimetres below the duodenum, was found to contain three masses 

0 chorionepithelioma. The genitalia showed no evidence of chlorionepi- 
thehoma. 


1 °'ak quotes a case in which a woman six months after an operation 
j° r ru Ptuied tubal pregnancy showed the picture of severe intra-abdominal 
At operation twelve inches of ileum were resected because 
w 5 : rofuse Wading from intestinal implants of chorionepithelioma. There 
i$m!f S0 ^ Kmorr ^ a £* c hnplants on the bladder and omentum. No mention 
c as to the depth of invasion of the intestinal wall ; nor is haemorrhage 

»»o the lumen of the bowel noted. 

uig hrkr ^ S ^ S ' ^ consideration of this subject would be incomplete with- 
>*!ud its^ 1C ^ Clence *° a frequent accompaniment of both chorionepithelioma 
( -CH'ribe H l ^ n we re fr r to the multiple lutein ‘cystic changes first 

, n .( .. ( ^forehand. (Such changes were not observed by us.) Coven- 
:iU{ j ‘ iese c T s t s are found with 91 per cent, of chorionepitheliomata 

H . VtTa | °^ Cl P er cent - moles. A much lower incidence is given by the 

'"Uistic< ' T qU °? CCl ^' V ^ T ° va ^ an< ^ Koff, who stress the inaccuracy of the 
1C 'najority of investigators hold to the view that the ovarian 
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changes represent a characteristic response to the exaggerated trophoblastic 
stimulus associated with choriomatous tumors. 

In the light of the newer knowledge following the epoch-making studies 
of Zondek and Ascheim, and Smith and Engle , 22 this hyperluteinization must 
be attributed to anterior pituitary principles which are associated with ac- 
tivity of trophoblastic tissue. This relationship is ably discussed by Novak 
and Koff. 

Notes on Diagnosis and Treatment . — The ectopic variety of chorionepi- 
thelioma occurs with such extraordinary infrequency that its diagnosis, clini- 
cally, can rarely be suspected unless there is some suggestive antecedent 
history or unless the use of the Ascheim-Zondek 1 test or one of its modifica- 
tions eventually becomes a routine procedure in cases of tumor or unex- 
plained bleeding, regardless of the system involved. It is obvious that, with 
a new growth that invades and erodes blood-vessels with such rapidity, bleed- 
ing from the lungs, gastro-intestinal or genito-urinary tracts will occur rela- 
tively early in the active stage of the disease. 

Since these tumor-cells are of an embryonic, anaplastic and undifferen- 
tiated character, it would be reasonable to expect chorionepitheliomata to be 
highly radio-sensitive. Schmitz and Hueper 19 report success in two cases of 
uterine chorionepithelioma treated by X-ray therapy alone; also four cases 
treated successfully by combined treatment (surgery plus X-ray treatment). 
These authors advocate combined therapy, admitting that the number of 
cases successfully treated by irradiation is too small to warrant any positive 
conclusions. Our patient reacted so severely to deep therapy that we were 
unable to give optimum dosage ; what dosage she did receive apparently had 
not the slightest therapeutic effect. 

In general, the treatment in cases of ectopic chorionepithelioma has had 
little influence on a mortality of practically ioo per cent. From the afore- 
mentioned work of Frankl and from the newer knowledge of the interrelation- 
ships of the ovarian, placental and pituitary hormones, there is a faint sug- 
gestion that the treatment may some day be non-surgical, i.e., it may consist 
of the use of anterior pituitary or other endocrines, alone or in combination, 
and transfusions of blood from pregnant women. 

Once the diagnosis of ectopic chorionepithelioma is made, the treat- 
ment, in the light of our present knowledge, should be radical surgery when 
possible, supplemented by high voltage radiation. Even if metastases are 
present, radical surgery, when possible, is indicated because regression of 
metastases has been observed in such cases. 

SUMMARY AND CONCLUSIONS 

(1) A case of ectopic chorionepithelioma with lesions in the jejunum, 
liver and ovary is reported. The etiology of the lesions in this case is 
discussed. 

(2) The literature dealing with the etiology of ectopic chorionepithelioma 
in general is summarized. 
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(3) The diagnosis of chorionepithelioma, uterine or ectopic, merits con- 
sideration in every case of unexplained bleeding in a woman. 

(4) The combined use of radical surgery and high-voltage radiation 

is advocated. 

(5) The use of the Ascheim-Zondek test in diagnosis and prognosis, and 
the use of radiation in treatment comprise most of what is recent advance 
in our knowledge of the subject. 

(6) The experimental use of endocrine therapy and transfusions of blood 
from pregnant women is suggested. 
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TRANSACTIONS 

or THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD NOVEMBER 23 , 1932 
The President, Dr. John Douglas, in the Chair 
SUPPURATIVE CHONDRITIS OF COSTAL CARTILAGES 

Dr. John H. Morris presented a man who at fifty years of age con- 
tracted a virulent Type I bronchopneumonia in February, 1931. Bases of 
both lungs were involved and treatment included appropriate serum therapy. 
After a storm}- four weeks' course symptoms abated somewhat, but con- 
tinued low-grade temperature, together with persistent signs of solidification 
below the angle of the right scapula, led to X-ray investigation. Left lung 
presented unresolved areas of pneumonitis in middle lobe and hilus while 
in the right there was suggestion of encapsulated fluid in region of the 
oblique fissure between upper and middle lobes. Thoracentesis yielded only 
a small quantity of thin serosanguinous fluid. There was little change in 
this picture up to May, when he developed an abscess of left deltoid muscle 
from which a pure pneumococcus culture was obtained. Late in May acute 
symptoms had completely subsided but upon discharge from the hospital the 
patient complained of pain and tenderness over the costal margin just to the 
left of the sternum. Early in Time he consulted a surgeon, while in another 
city, because of tender swelling in the region of this pain. Immediate opera- 
tion carried out at this time was described as “incision of abscess and 
scraping of rib.” He came under Doctor Morris’s observation again six 
weeks later at which time there was a well-organized fistula at site of healed 
operative wound. Operation was again advised and on this occasion the 
fistula was widely excised and its source explored. A circumscribed area 
of osteomyelitis was found at the sternal end of the sixth rib just beyond 
chrondro-costal junction. It was confined to osseous tissue; the cartilage 
itself was perfectly healthy. Four inches of sternal end of osseous rib 
were removed with periosteum, and corresponding cartilage with a small 
piece of sternum was included. The character of the cavity seemed to permit 
primary closure and wound was closed save for small rubber tissue drain 
at outer angle. The wound healed rapidly but, when about completely 
closed, recurrence of old sinus was evident. In October, 1931, operation 
was again undertaken; old scar and fistula widely excised down to pleura 
at site of former excision. Fifth costal cartilage was also exposed and, 
although appearing grossly healthy, was removed. All necrotic material, 
including bone, laid down since previous operation were carefully removed 
to leave a clean cavity. The wound was then packed wide open and per- 
mitted to close by secondary granulation. By January, 1932, the area had 
completely closed in but the original sinus had again reformed. 

At this time another culture from the sinus disclosed pneumococcus 
Type I. A guinea-pig injected at this time with wound material was subse- 
quently reported normal and free from evidence of tuberculosis. 
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POST-OPERATIVE FISTULA OF LARGE GUT 

Dr. Alexis V. Moschcowitz stated that when he read a paper upon this 
subject in 1918 before the American Surgical Association, he reported sev- 
eral cases of suppurative chrondritis caused by various organisms. In that 
paper, he volunteered the statement that on account of certain inherent 
anatomical qualities of the cartilage, principally lack of blood-vessels, sup- 
purative diseases of the cartilage do not heal well. He therefore advised 
that the entire involved cartilage be extirpated so that at the termination 
of the operation no cartilage shall be visible in the wound. 

He now wished to modify the statement inasmuch as one case of sup- 
purative chondritis had healed without any radical operation. As a general 
rule, however, the dictum still holds good that it is best to extirpate the 
entire involved cartilage and he is of the opinion that eventually this will 
have to be done in the case presented by Doctor Morris. 

Dr. Frank B. Berry said that he had seen a number of cases of tuber- 
culous chondritis on the Tuberculosis Service at Bellevue Hospital and he 
agreed with Doctor Moschcowitz that in order to effect a cure it is neces- 
sary to do a radical operation. In most cases it seems likely the disease 
starts in one of the lymph-glands of the anterior mediastinum. There are 
cases, however, in which radical operation cannot be done. He saw such a 
case today. The patient has osteomyelitis coming through the middle of 
the sternum and in order to remove the cartilage, it would also be neces- 
sary to remove a large segment of the entire sternum, which seems hardly 
justifiable. That is the only case of its kind that the speaker has seen. 
Most of them come through one of the margins and one can close such a 
case by radical operation. 

Dr. John Douglas said he could add a case to those which led Doctor 
Moschcowitz to retract his previous statement. It was that of a patient 
shown before this society seven or more years ago in whom the common 
bile-duct had been repaired following a very bad infection. There had been 
extensive destruction of the costal cartilages from the original infection. 
After awhile the wound healed up without a secondary operation to remove 
the cartilages, only some curettage being done. 

Doctor Morris rejoined that in his case it was demonstrated there was 
no tuberculosis. The man had pneumococcus bacteremia. It is important to 
make that distinction here. I11 Doctor Moschcowitz’ s series two were tuber- 
culosis and one was actinomycosis. The speaker has received personal com- 
munications of cases here in town which have been in New York hospitals 
m the last few months. Two of these were traumatic, requiring radical 
excision of the cartilage, and cure had apparently followed this procedure. 

POST-OPERATIVE FISTULA OF LARGE GUT. TREATMENT BY 
IRRADIATED PETROLATUM 

Dr. Morris presented a woman, nineteen years of age, who was admitted 
rourtl1 Surgical Division, Bellevue Hospital, May 13, 1930. December 
inw ? llC , Sllffered a spontaneous miscarriage at the third month, follow- 
s much she was twice curretted for uterine haemorrhage In February 
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I 93°» s ^ ie developed lower abdominal pain and was operated upon for pelvic 
tumor which was said to be inoperable and abdomen was closed after simple 
exploration. Recovery from operation was uncomplicated but before dis- 
charge from hospital a sinus had developed in the operative wound and this 
sinus has discharged foul pus up to time of admission to Bellevue. Previous 
history was entirely negative as regards illness or operations. She was well- 
nourished and did not appear acutely ill. Vaginal examination revealed a 
large, fixed, tender mass on right side of pelvis with normal-sized uterus 
pushed to left. Mid-line suprapubic abdominal scar presented a well- 
organized fistula leading deep into pelvis. 

May 22, 1930, her abdomen was opened through the old scar, following 
the fistulous track to a chronic inflammatory mass involving right adnexa 
and right broad ligament. Mass freed by blunt dissection and removed to- 
gether with fundus of uterus. Pathological report . — Tuberculous salpingitis. 

The post-operative course was stormy with temperature elevation, dis- 
tention and vomiting. On eighth post-operative day the wound, which was 
badly infected, broke down and required secondary suture under general 
anaesthesia. Two and one-half months later, after wound had completely 
granulated in, a faecal fistula developed at its mid-point. During the ensu- 
ing twelve months this fistula resisted the conventional methods of treatment 
such as cauterization with carbolic, curretting, etc., and it was finally decided 
in view of the patient’s general improvement, to again attempt excision. 

As a last resort, however, it was decided to try injections of irradiated 
petrolatum. This treatment was started September 15, 1931, and six treat- 
ments at three-day intervals were given, following which fistula closed and 
has remained so up to date. 

RETROPERITONEAL HERNIA COMPLICATED BY VOLVULUS AND 
GANGRENE OF GECUM AND ASCENDING COLON 

Dr. Morris presented a man, thirty years of age, who was admitted to 
the Fourth Surgical Division, Bellevue Hospital, May 8, 1924, complaining 
of acute abdominal pain and vomiting. The immediate attack began shortly 
after dinner on the evening preceding admission to the hospital when the 
patient was taken with an acute, severe pain centring about the umbilicus. 
The pain rapidly became generalized and by 10 130 p.m. be became nauseated 
and began to vomit. By 4 o’clock next morning these symptoms became so 
severe that he was brought to the hospital. 

His antecedent history was irrelevant save for the fact that during the 
previous five years he had experienced a great deal of chronic indigestion 
in the form of anorexia, nausea and epigastric distress after food. On 
several occasions there had been definite attacks of epigastric pain which 
came on about one hour after eating and from which he was able to secure 
relief by taking sodium bicarbonate. He had been severely constipated for 
several years. 

On examination he presented a picture of acute distress with anxious 
facies and grayish pallor of skin. His pulse was extremely rapid and was 
of very poor volume and quality. The abdomen was greatly distended, 
very tender to palpation and presented general board-like rigidity. Free fluid 
could be detected in the flanks. Rectal temperature, 98.6° ; white blood cells, 
27,000; polymorphonuclears, 96 per cent. The presumptive diagnosis was 
perforated duodenal ulcer. 

The abdomen was opened through a right-rectus incision evacuating a 
large amount of blood-stained fluid. On spreading incision a peculiar pic- 
ture was revealed, the small intestine having apparently disappeared from 
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the peritoneal cavity. In the left posterior gutter and occupying the entire 
rectangular space mapped out by the left half of the transverse colon above 
the descending colon and sigmoid to the left, the pelvic brim below and the 
lumbar spine mesially there appeared a globular tumor about the size and 
shape of a football covered by posterior peritoneum over which coursed nu- 
merous vessels giving the tumor the appearance of a large ovarian cyst. The 
stomach and transverse colon were pushed high up under costal margin 
and the descending colon and sigmoid were displaced well over to the 
left. The hepatic flexure and adjacent portion of the ascending colon were 
in their normal relations but at its mid-point the ascending colon turned 
acutely towards the tumor mass and disappeared therein through an orifice 
low down in right side. Shining through the glistening membranous cov- 
ering of the tumor intestinal coils could be made out and in addition thereto 
a dark haemorrhagic mass. 

Posterior peritoneum incised over the tumor in avascular area and a 26- 
inch segment of gangrenous ileum and ascending colon delivered into general 
peritoneal cavity. This segment resected and end-to-end anastomosis estab- 
lished between ileum and colon. After completion, however, a haernatoma 
was observed in root of mesentery opposite anastomosis and as an additional 
safety factor, a rapid side-to-side anastomosis, ileum to ascending colon, was 
made to short-circuit this area. Intestine was then returned to retroperi- 
toneal space and posterior peritoneum closed. Attempts to reduce hernia 
were considered unwise because of condition of patient and abdomen was 
closed without drainage. 

The patient made a good recovery and was discharged from the hospital 
on the twenty-fifth post-operative day. He has been under observation since 
operation and with exception of epigastric distress, gaseous distention and 
fullness after meals, has remained perfectly well to date. 

Dr. Bradley L. Coley said that retroperitoneal hernia is still rarely 
seen. In 1924, Short was able to collect only thirty-eight cases in the medical 
literature up to that time. Of these, fifteen were of the left paraduodenal 
type, similar to the one which had just been shown. In 1928, the speaker 
had occasion to look up the literature and found an additional seven cases 
of left paraduodenal hernia, and reported a case of his own.* 

_ Doctor Coley’s case was admitted to Bellevue Hospital, Second Surgical 
Division, October 26, 1926, with a history of attacks of abdominal pain, 
of cramp-like character, associated with obstipation, and frequently with 
vomiting, which had persisted over a period of twenty years. Six months 
poor to his admission he was seized with a particularly severe attack, and 
at that time X-ray studies were advised, but not made. On admission to 
jcllevue Hospital he was acutely ill and was operated upon under a diagnosis 
0 acute abdomen, the exact nature of which was uncertain. At operation a 
arge tumor was found, similar to the one described by Doctor Morris and 
containing about four feet of markedly hypertrophied small intestine, at 
° nc point which a beginning intussusception was found. This is of 

tciest in view of the findings in Doctor Morris's case of volvulus, and in 
J^ mstanees m ay be explained on the basis of a hyperperistalsis. 

no s ;^ ngUlatCd Lcft Duodenal Hernia, Archives of Surgery, March, 1929, vol. xviii, 
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The speaker called attention to the importance of not dividing the neck 
of the sac, which in left paraduodenal hernias contains the inferior mesen- 
teric vein. He was able by traction and taxis to reduce the contents after 
blunt dissection had elongated the neck of the sac without damaging the 
vessels. The marked hypertrophy of the contained intestine was striking 
and suggested a long-continued effort to keep up peristaltic action in the 
face of mild and intermittent obstruction. 

CARCINOMA OF STOMACH. SUBTOTAL RESECTION 

Doctor Morris presented a man aged fifty- three, a laborer, who was 
admitted to the Fourth Surgical Division of Bellevue Hospital, June 8, 1931, 
complaining of digestive symptoms of ten years’ duration, which had con- 
sisted of “heartburn,” epigastric distention, and eructations coming on about 
three hours after taking food. Two months before admission he began to 
vomit irregularly after meals. He has never noted any associated pain. 
During the past year he has lost 10 pounds in weight. He has never vomited 
blood or noted dark-colored stools. Venereal history negative and there 
was no history of any previous illness. He was a pallid, cachectic, dehydrated 
male of fifty-three. Abdomen scaphoid type but no abdominal tumor was 
palpable. General examination negative except for presence of small, hard, 
discrete mass in right lobe of thyroid gland. Wassermann negative; red 
blood cells, 4,670,000; haemoglobin, 75 per cent. X-ray reported “neoplastic 
infiltration of pyloric region with 40 per cent, six-hour residue.” 

Operation under spinal anaesthesia disclosed pyloric mass adherent to 
pancreas posteriorly and extending well up into body of stomach. Liver was 
not grossly invaded but several large glands were noted in gastrohepatic 
omentum. Mass resected widely and a retrocolic anastomosis of polya type 
carried out without clamps. Pathological report . — “Adenocarcinoma of 
stomach.” 

He made a good recovery and was discharged from hospital one month 
after operation symptom-free. At subsequent follow-up clinics, however, 
he complained of the regurgitation of small amounts of fluid soon after 
eating. Appetite remained good, there was no pain or indigestion, and he 
progressed in weight. Regurgitation continued in spite of careful dietary 
regime. Total gain in weight since operation 20 pounds. 

February 8, 1932, X-ray shows normal functioning stoma with no evi- 
dence of recurrence. Gastric analysis (fractional) at this time showed no 
free hydrochloric acid or lactic acid. Total acidity as high as 50. Occult 
blood positive. 

Case II. — Man, aged forty, was admitted to Fourth Surgical Division 
of Bellevue Hospital, November 22, 1931. 

Up to one month before admission he had enjoyed perfect health and 
had never experienced any type of gastric disturbance. About this time, 
however, he began to complain of a dull, burning pain referred to the 
umbilical region, coming on immediately after the taking of food and always 
relieved by vomiting. At irregular intervals he suffered from severe vomit- 
ing attacks which appeared to be unrelated to food, and on one occasion 
vomitus was said to have contained blood. Between these attacks there was 
pronounced epigastric distention and belching of gas. During the past month 
he had lost progressively in weight (15 pounds) and strength. 

In the epigastrium just to right of mid-line there could be felt a hard, 
irregular, fixed mass about the size of a large orange. The chest presented 
an area of flatness over base posteriorly and there was systolic murmur over 
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aortic region of heart. Physical examination otherwise negative. X-ray 
reported a “persistent deformity of prepyloric region characteristic of neo- 
plastic infiltration.” 

Operation preceded by whole-blood transfusion was carried out under 
spinal anesthesia. Pathology consisted of an annular mass extending from 
the pyloric vein well into the body of the stomach. No evidence of gross 
involvement of the liver but there were several enlarged, hard, subpyloric 
glands. Stomach mobilized, growth widely resected and retrocolic anasto- 
mosis of polya type carried out without clamps. Pathological report . — 
Adenocarcinoma of stomach. 

Post-operative course uneventful. Temperature and pulse rate normal 
on third post-operative day. Discharged from hospital on eighteenth post- 
operative day. 

This patient has been entirely symptom-free to date, has enjoyed an 
excellent appetite and has made a total gain in weight since operation of 
35 pounds. 

ACUTE APPENDICITIS WITH THROMBOSIS OF MESENTERIC VEINS. 

EXCISION OF VEINS 


Dr. Percy Klingenstein presented a man, twenty-seven years old, 
who was admitted to Doctor Lewisohn’s service, Mt. Sinai Hospital, with the 
following history: Twenty-four hours before admission he was seized with 
epigastric pain, which localized in the right lower quadrant of the abdomen 
twelve hours after onset, and had been persistent since then. There was 
associated nausea and vomiting; a temperature of 104° He volunteered 
that prior to admission he had had three shaking chills, one lasting about 
three minutes, during which his teeth chattered. The other points in the 
history were irrelevant. 

Abdominal palpation revealed exquisite tenderness over McBurney's 
point; spasm over the right lower rectus, release tenderness over the lower 
abdomen, with a sensation of mass on deep palpation over the appendix area. 
Differential blood count showed 24,000 white blood-cells, of which 89 per 
cent, were polymorphonuclears. 

Exploration through a Kammerer incision revealed a medially situated 
gangrenous appendix. Its mesentery was haemorrhagic and swollen. After 
mobilizing the appendix it was noted that emanating from the caput coli, 
extending around to its undersurface and then upwards and medially, there 
■were a series of black streaks running parallel and then converging, which 
"ere about the size of the lead of a thin pencil and with very much the 
same appearance. These streaks were interpreted as veins, the seat of an 
acute phlebitis with possible thrombosis. The appendix was ablated after 
removing the meso-appendix widely and permitting the vessels to bleed freely 
and ligating these individually. The inflamed veins were then dissected out 
A freeing the caecum 'and turning it upwards. This was effected by divid- 
ing the posterior parietal peritoneum at its outer and inferior margin although 
m part the caecum was mobile. These veins were excised with the cellular 
'ssue surrounding them, until free bleeding from the divided vessels was 
noted. This occurred at about the junction of the ileocrecal with the ileo- 
!C vcsse D._ The abdomen was drained with rubber dam at the point where 
„' e retr °peritoneal space was invaded. The patient made an uneventful re- 
exce Pt for a rise of temperature to 102° on the sixth, eighth and ninth 
s -operative days in conjunction with a chilly sensation on the first of these. 
■ n 1 1e s P ec ' men showed acute phlegmonous appendicitis with an 
animation of the mesentery in which numerous thrombi in the vei 
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combination with an endarteritis could be demonstrated. The excised retro- 
caecal veins revealed an acute phlebitis. The vessel wall microscopically 
showed marked evidences of acute inflammation, breaking up of the internal 
elastic membrane with infiltration of the vein wall with numerous leucocytes. 
Cultures of the excised veins showed B. coli. No bacterial stains on these 
veins were carried out. 

Colp,* in 1926, on the basis of an analysis of upwards of two thousand 
cases of acute appendicitis in all its forms, with particular reference to the 
significance of chills came to a series of conclusions, one of which states : 
“When a chill is present the possibility of pylephlebitis should constantly 
be borne in mind, and the appendicular mesentery should be carefully inves- 
tigated for evidences of suppurative phlebitis.” Thalhimerf previously cau- 
tioned likewise. Doctor Klemperer, pathologist of Mt. Sinai Hospital, tells 
me that in about 10 per cent, of the cases of acute appendicitis thrombi are 
noted in the veins of the mesentery of the appendix. The incidence of 
pylephlebitis is approximately 3/10 of 1 per cent. It is at once obvious 
that phlebitis in the mesenteriolar veins does not necessarily presage an 
ascending venous phlebitis. The writer would not want it understood in view 
of this fact, as his reason for presenting this patient, that he was an adherent 
of the more radical venous ligations in cases of suppurative appendicitis 
whenever accompanied by chills. The case presented must be relegated 
to a slightly different category inasmuch as the process had extended beyond 
the anatomical limits of the mesentery and was so readily demonstrable. 
He did not wish to leave the impression that this result falls in the general 
class of post hoc ergo propter hoc. He did wish to call attention to the 
general principle as exemplified in this case, namely that when the lesion 
o is found, and it should be sought for, and when the procedure,, as here, 
can be carried out without detriment to the patient, it is well worth while. 

Dr. Harold Neuhof said that there have been many experiences with 
cases in which chills accompanying severe appendiceal lesions have been 
secondary to phlebitis of the vessels of the mesenteriolum and in which 
local excision of the diseased appendix has not sufficed to cure the patient. 
On the other hand, there are cases in which phlebitis was undoubtedly 
present and left behind by simple removal of the appendix and in which 
the patients survived. Perhaps because of drainage into the liver the clinical 
course of cases of phlebitis in the distribution of the portal vein is apt to be 
different from that of phlebitis involving veins that drain into the general 
systemic circulation. 

Dr. Ralph Colp said that thrombosis of the ileocsecal veins in cases of 
acute appendicitis with chills bears an important relationship to the oc- 
currence of portal pylephlebitis. Dr. A. Gerster first suggested incision and 
drainage of these thrombosed veins in acute appendicitis, and subsequently 
Wilms advised excising the involved veins of the ileocsecal angle. However, 
it must not be forgotten that this procedure might result in a oecal fecal 
fistula. For this reason Braun suggested ligating the ileocolic vein in those 
cases in which the pathology at the time of operation and the clinical history 
suggested the possibility of pylephlebitis. 

* Colp, Ralph : Annals of Surgery, vol. lxxxv, p. 257, Fed. 1927. 
f Thalhimer, William: Arch. Surg., vol. viii, p. 658, March, 1924* 
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This procedure is not difficult because the thrombosed vein can usually 
be felt as a cord running upward from the caecum toward the mesentery to 
the right of the spine. If, however, the infection has already spread beyond 
the ileocsecal vein, very little can be gained by the ligation of the portal vein 
as suggested by the experimental work of Neuhof. This portal vein was 
ligated in three cases of portal pylephlebitis at Mt. Sinai Hospital, New 
York, and while the patients did not die from the effect of ligating the vein, 
they did die as a result of liver destruction due to infected emboli already 
present in the liver at the time the vein was ligated. 

TREATMENT WITH IRRADIATED PETROLATUM 


Case I . — Pleural Fistula Following Operation for Chronic Empyema . — 
Dr. Howard Lilienthal presented a woman about twenty-eight years old, 
who had been operated upon for chronic empyema which began at the age 
of four and which then healed. She had been first seen by the reporter 
November n, 1929, when there appeared to be a sacculated empyema con- 
necting with a bronchus; there was blood streaking with expectoration and 
elevation of temperature. She was operated upon by another surgeon who 
drained the cavity thoroughly but in spite of this the wound refused to heal 
and it was suggested that an anterior rib resection for complete thoracic com- 
pression should be performed but the patient refused consent because of 
the deformity which would follow. After this, April 24, 1930, he saw her 
again when there was an undrained pocket and a thoracic fistula. He oper- 
ated upon her April 29, 1930, using the electric scalpel. A long incision was 
made above and another below the sinus, mobilizing the lips of the former 
wound. With blunt retraction the depths could be explored and he incised 
the dense membrane which held the lung rigid, peeling away much of the 
membrane and entering an abscess cavity in the lung which obviously con- 
nected with a bronchus. 


He closed the wound except for a tiny drainage tube with a rubber 
valve. By October 22, about six months later, the cavity had greatly 
shrunken in size, its capacity being only about 5 cubic centimetres. The 
tube was removed but the sinus refused to close, a small discharging fistula 
about 4 inches in length remaining. Early in January, 1931, he injected 
irradiated petrolatum using a very small purse silver cannula the shape of 
a probe which he carefully worked into the sinus apparently to its upper 
extremity. Next day the sinus was closed and the patient felt well. Three 
uecks later it reopened but after one more injection of irradiated petrolatum 
!t again dosed and she has remained well ever since. 

Case II. — Suppurative T enovaginitis of the Palm . — Doctor Lilienthal 
piesented also a woman in her fifties, who was first seen by him in consulta- 
'on January 24, 1931. She was in good health. Three days before she had 
pocked the palmar surface of her middle finger over its middle phalanx with 
a une. The puncture did not bleed but twenty-four hours later there was 
Pain and swelling which progressed so rapidly that when he saw her the 
mger was reck swollen and extremely tender and the back of the hand was 
cematous. T here had been no chills and there were no enlarged lymph- 
und Tem Perature was 101.5 0 . Two hours later at Mt. Sinai Hospital 
er general anaesthesia a rubber tourniquet having been place about the 
CK? anr \ anC * after disinfection with iodine, he made a small but deep in- 
^ o °n over the puncture mark on the volar space of the middle phalanx. 
Pus was found. Two sagittal incisions were then made through the 
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tissues over the proximal phalanx, one at each side of the tendon. About 
io cubic centimetres of thin pus were evacuated, coming from the distal part 
of the incision. The tendon sheath was freely opened but no pus was seen 
coming from the region of the palm, only from the distal part of the finger. 
The wounds were filled with warm, liquid, irradiated petrolatum and the 
entire hand dressed with dry gauze and placed on a splint in moderate 
extension with the fingers partly flexed. There were no packings of any 
kind and no tube was used. Little pain followed this operation and the 
wound was not dressed until forty-eight hours later. There was no pus & 
although the proximal wounds were explored by a probe but there was still 
oedema of the back of the hand and slight tenderness in the palm. The 
parts were cleansed with ether and the hand and arm immersed in a saturated 
solution of magnesium sulphate. The temperature did not rise higher than 
99° and the pain was trivial. 

January 28, 1931, four days after the first incision, with the same technic, 
he made an opening -J4 inch long through the palm in the line of the tendon, 
evacuating a little opalescent serum from the sheath which was freely 
opened. The wound was filled with irradiated petrolatum as at the former 
procedure. At this time the earlier wounds were separated with dissecting 
scissors for purpose of examination. The laboratory had reported strepto- 
coccus haemolyticus from the specimen sent at the former operation. The 
short course of the after-treatment was without incident. Finger exercises 
were begun two days after the last procedure. Healing was rapid and com- 
plete with 90 per cent, or more of function. 

He had never seen an infection of this kind yield so promptly and feels 
that the treatment by the irradiated petrolatum was of prime importance. 

Case HI . — Tenovaginitis of Anterior Tendons of Foot .and Leg. Incision 
and Drainage . — As further illustrating the use of irradiated petrolatum, 
Doctor Lilienthal presented a man, aged about sixty, who was first seen by 
him March 29, 1931. For a few days the patient had had pain at the an- 
terior aspect of the ankle and two days before he saw him a swelling had 
appeared, which Doctor Moschcowitz aspirated, withdrawing opalescent 
fluid diagnosed as coming from a tendon sheath. When Doctor Lilienthal saw 
him the skin was reddened and there was a fluctuating elevated area about 
i l /2 inches in diameter. No femoral lymph-node enlargement was present 
and no lymphangitic streaks. Temperature ioi°. Because of the rapid 
progress of the case he operated the same day. 

Elastic constriction of the thigh was made so as to have a clear field for 
operation. Through a sagittal incision granulation tissue was first encoun- 
tered and beneath this there was a free discharge of pus which proved to 
have come from the anterior tendon sheaths, especially that of the anterior 
tibial muscle. It was necessary to prolong the incision upward and down- 
ward for nearly 3 inches and a large quantity of opalescent pus was dis- 
charged from within the sheath. A specimen for culture was taken. The 
wound was filled with melted irradiated petrolatum without packing but a 
piece of gauze was laid upon the wound and held in place by a large elastic 
compression dressing. 

There was immediate relief ; discharge was minimal and the patient left 
for his home a few days after the operation where treatment was continued. 

Ten days later he was able to come to the office for dressings but the wound 
healed slowly and he was not discharged until two months after the operation. 
Still, the man was up and about after three weeks and at no time was there 
any sloughing, extension of infection, or other complication. The report 
from the laboratory was pure culture of streptococcus haemolytic. (Beta.) 
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These three cases exemplified what he had observed in more than a year 
of the treatment of septic wounds with ultraviolet irradiated petrolatum. 

In chronic sinuses without the presence of a septic foreign body he had 
had excellent results. In accelerating the healing of draining sinuses follow- 
ing cholecystectomy the petrolatum has been of great value. He had used 
it with satisfaction in nearly all wounds in which the petrolatum could be 
retained. Large cavities, however, such as those connected with pulmonary 
abscesses, had not responded in the striking manner which he had noted in 
narrower tracts whose ultimate recesses are difficult to reach. He had 
never seen any bad effects from the use of this remedy. In one case, that 
of an amputation of the thigh still under treatment, previous intensive 
therapy by X-ray had produced an indurative condition of all the soft parts 
which for months had been healing very slowly and in which irradiated 
petrolatum has been of service only to diminish suppuration. It did not seem 
to have hurried the actual obliteration of the infected cavity nor had any other 
agent been more successful. At present there is continuous and great 
improvement. 

Petrolatum without irradiation has long been used in septic wounds of sur- 
gery. In the early days vaseline and cosmoline were used for almost every kind 
of dressing. The mere fact that it has been almost discarded seems to be 
an indication of failure while the applicability of the irradiated variety 
seems to be constantly increasing. 

The two cases of acute infection of the tendon sheaths by hemolytic 
streptococcus are remarkable examples of what has been accomplished. He 
did not remember ever to have seen infections of this type eradicated with 
such speed and with so little reaction. 

Ihe material is non-poisonous while other direct antiseptics may produce 
toxic symptoms in subjects who have idiosyncrasies. Cleansing the wound 
with ether before instilling the petrolatum adds to its efficiency. A flexible 
metal cannula of very small size attached to a hypodermic syringe is a con- 
venient instrument for this purpose. 

Doctor Eising has written on the physics and chemistry of irradiated 

ods and his contributions may be consulted by those who seek full informa- 
tion * -j- 


Dr. Eugene H. Eising (by invitation) said that the physical, chemical 
Rnd bacteriological aspects of irradiated petrolatum were of great interest 
)l] t that he would confine his discussion to the clinical side of the cases pre- 
sented. lie believed that the cases which he had treated together with those 
^ported to him either verbally or in writing, as having been cured, num- 
^djr lose to t wo thousand. In regard to the case of chondritis of the rib 

Eising, E. H. : Therapeutic and Physical Properties of Ultraviolet Irradiated 
roatum. Annals of Surgery, vol. xciii, No. 6, pp. 1231-1253, June, 1931. 

trriJo E ’ Ultraviolet Irradiated Petrolatum — Its Physio-chemistry and Bac- 
00 ff.'. Med. J our. and Rec., vol. cxxxvi, No. 6, pp. 251-253, September 21, 1032. 
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reported by Doctor Morris, quite a number of such cases have been reported 
cured by injecting liquefied irradiated petrolatum into the sinus. Occasion- 
ally, this must be repeated two or three times ; it is essential that the entire 
sinus be filled and that no air bubble be left at the extremity of the sinus. 
Doctor Morris will probably effect a cure by persisting in this method. Doctor 
Morris’s case of abdominal fistula is quite similar to the first case in which 
he used this material. Doctor Lilienthal’s case of suppurative tenovaginitis 
of the finger and palm was the first case to be treated in that manner at the 
time of operation. He felt justified in asking Doctor Lilienthal to treat this 
case by flooding the open tendon sheath with warmed irradiated petrolatum, 
because he had previously treated a traumatic case, in which, following an 
automobile accident, the palm of the hand was laid open and the tendon 
sheaths exposed. This case had been sutured and subsequently became in- 
fected. The entire wound had to be opened and irradiated petrolatum was 
flooded into the wound. The infection cleared up at once and there was no 
extension of the infection. This case demonstrates the bactericidal action of 
this material. The bactericidal action and stimulation to granulation are also 
well demonstrated in large abdominal wounds that have broken down after 
laparotomy. These purulent wounds may be flooded with irradiated petro- 
latum and covered with gauze. At the second, third, or sometimes fourth 
application, the wound will be entirely free from discharge and can be 
closed, in bed, with a few silkworm sutures. Many weeks of convalescence 
may thereby be saved and result in a much stronger abdominal wall than 
would have resulted by healing by granulation. 

Dr. William Bierman (by invitation) said that about two years ago 
Doctor Eising asked him to analyze this product. At first it appeared as if 
whatever clinical value it had was due to some ultraviolet irradiation. No 
ultraviolet irradiation, however, could be found. It fogged a photographic 
plate but if the petrolatum was covered with quartz glass this did not occur. 
This indicated there was no irradiation which could go through quartz. The 
therapeutic effect was due to some change in the jelly produced by the irradia- 
tion. It is certain that there occurs some chemical change in the substance as 
a result of ultraviolet irradiation. 

COMMON BILE-DUCT INJURY WITH IMMEDIATE REPAIR 

Dr. Seward Erdman presented a man, aged sixty years, who was ad- 
mitted to the Medical Service of the New York Hospital, March 12, 1932, 
with a history of over one year's duration of epigastric distress, "heart 
burn,” gaseous eructations chiefly soon after meals. For the past two months 
the pain had become much more severe and persistent, no longer related to 
meals nor relieved by sodium bicarbonate. There was occasional vomiting, 
loss of weight and strength, dizziness and sallowness of the skin. 

Sixteen years ago, with a somewhat similar train of symptoms, he had 
been under medical treatment for "gastric ulcer” (?) and had been relieved 
by several weeks of rest and ulcer diet. In March of this year he was put 
on a Sippy diet but failed to improve and after ten days, developed severe 
epigastric pain and tenderness, with chill and fever of 105°. Irregular 
chills and a temperature of ioi° to 102 0 continued for about two weeks. 
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X-rays of the gastro-intestinal tract were negative. The gall-bladder 
failed to visualize with the dye test Icterus index was from 13 to 19. 
Leucocytes, 14,400; 88 per cent, polymorphonuclears. 

Operation, April 12, 1932. — A small very much thickened gall-gladder 
was found high up under the liver, completely covered with dense omental 
adhesions. Four facetted gall-stones about 1.5 centimetres in diameter were 
i n the gall-bladder. The gall-bladder was removed, beginning at the fundus, 
because the ducts were buried. The proximal half of the gall-bladder was 
embedded in almost leathery adhesions in the liver bed, due, as the specimen 
showed, to an old perforation and suppuration in the liver bed. Sharp dis- 
section was required to separate the gall-bladder from this part of the liver 
bed. During this procedure the hepaticus was unwittingly cut across. As 
this was not recognized at the instant it was natural to assume that the small 
remaining stalk of the now completely free gall-bladder was the cystic duct, 
and this was now ligated and divided. Inspection of the depths of the wound, 
however, showed bile flowing freely from the open end of the hepaticus which 
had been cut across obliquely. The ligated end of the common duct lay fully 
2/2 centimetres distant. 

After such mobilization of the common duct as was possible, an end-to- 
end suture of the ducts was made over a T-tube, using seven interrupted 
sutures of No. 00 chromic catgut. The wound healing and the convalescence 
were rapid and the stools showed bile until the tenth post-operative day, 
when all bile came out through the tube and the stools were acholic. 

Attempts to relieve the obstruction by clamping the tube merely caused 
cramps and leakage around the tube. Syringe injections and attempts to 
insert filiform bougies were alike unsuccessful. On the twenty-eighth day 
a lipiodol injection was made and the X-rays revealed that no fluid passed 
beyond the limits of the distal end of the T. The patient was sent home for 
a month, with a complete external biliary fistula. 

Upon readmission to the hospital in June, it was felt that simply draw- 
ing out the T-tube would- hardly suffice to relieve a common-duct obstruction 
which had persisted more than 2j4 months. June 24, 1932, a second opera- 
tion was performed and the ducts explored, and found to present a smooth 
and completely healed union, except for the round hole through which the 
I -tube had its exit. 

1 he tube was withdrawn, and the distal portion found filled with a thick 
brownish mud. The duct distally contained some of this same material but 
admitted a probe through into the duodenum. A very small tube was now 
placed in the hepaticus for a few days, after which leakage occurred into the 
dressings until the twentieth day when the wound became dry and rapidly 
and permanently closed, and the stools became normal in color. 

Up to the present the condition of the patient has been perfectly satis- 
actory, but it is much too early to feel sure that stricture may not occur at 
tne site of the anastomosis. 

Ihe blockage of the duct while the T-tube was still in position led to 
wany misgivings as to whether the anastomosis might have given away : 
nor is 4 easy to see how one can go about clearing an obstruction in the 
istal portkm 0 f the T without resorting to operation. 

his case shows that an end-to-end approximation may be secured by an 
nmediate repair, although the defect measured' 2.5 c.m. Merely to bridge 

nfri Sl rV 3 ^ e ^ ec l- a T tube, is more likely to result in cicatricial stenosis 
me fibrous channel, thus formed. 
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Dr. Carl Eggers remarked that in such cases as Doctor Erdman had 
presented, in which there is a great deal of infiltration with obliteration of 
normal landmarks, an injury to the common duct is understandable. Injury 
to the duct, and even complete division, has resulted from operation in very 
simple cases. Especially since cholecystectomy in a retrograde manner, 
beginning with ligation and division of the cystic duct, has become the opera- 
tion of choice with most surgeons, this accident has been reported more fre- 
quently. He had had such an unfortunate result in a case about two years 
ago. The operation was very easy in a thin young woman in whom it was 
possible to evert the liver and expose the gall-bladder and ducts. He doubly 
ligated and divided what he believed to be the cystic duct and removed the 
gall-bladder without difficulty. While ligating the vessels it seemed to him 
that the strand was rather thick, but on inspection found nothing wrong. 
There was no bile leakage. The abdomen was closed without drainage. 

On the third day the patient became jaundiced and this jaundice increased. 
The question of ligation of the common duct was considered but dismissed 
because the stool continued to have normal color. Except for the presence 
of jaundice, the convalescence was uneventful, and the patient was discharged 
to the care of her family physician. The tentative diagnosis was hepatitis 
or ligation of an accessory duct. She remained under the care of her phy- 
sician and was not seen again for two months when she complained of loss 
of appetite, tired feeling, and itching of the skin. She stated that her stool 
was clay colored. Operation was advised and performed three months after 
the original operation. There were extensive adhesions under the liver which 
made identification of structures difficult. By mobilizing the duodenum the 
lower end of the common duct was identified, and it was also possible to free 
the upper end of the hepatic duct just under the liver. It was much dilated. 
The mid-portion of the common duct had either been obliterated or was 
absent. By means of a T-tube a connection was established between the 
upper and lower ends and the abdomen then closed. On account of excessive 
oozing during operation a transfusion of 500 cubic centimetres of whole 
blood was given. Some bile drainage became established, but the patient 
began to bleed and in spite of all counter measures she expired on the fifth 
day. 

The explanation for such accidents is difficult. It is hard to realize that 
ligation of the common duct has been done in such easy cases. The most 
satisfactory explanation is probably the assumption of abnormal duct arrange- 
ments. That there is great variation in the arrangement of the ducts is 
well known. Beaver, of The Mayo Clinic, on the basis of fifty-seven careful 
dissections, found that only 58 per cent, correspond to what we usually call 
the normal arrangement. It is the type in which the cystic duct runs parallel 
to the hepatic or common duct and is bound together with it by a fibrous 
union, which is most liable to accidental division. It is often almost impos- 
sible to separate them and it is conceivable that one may pick up and ligate 
both instead of only one. The best way to prevent this seems to be by 
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beginning dissection in a cholecystectomy at the fundus and work towards 
the cystic duct. This is the method he has followed since his unfortunate 
experience. 

Dr. Howard Lilienthal, to show one thing that can happen, made a 
diagram upon the blackboard showing how it is possible by traction upon 
the gall-bladder during its removal to lift the common duct into a sharp 
angle which makes a Y with the cystic duct, and how this may not be 
observed by the operator who includes the two legs of the Y in his ligature. 
If this ligature is of slowly absorbing material dangerous and even fatal 
jaundice may at once supervene. 


Dr. DeWitt Stetten recited the case of a woman, sixty-four years old, 
with a somewhat thickened gall-bladder, containing a solitary ovoid calculus, 
and with a fistulous communication between its fundus and the duodenum. 
After separating the adhesions between the fundus of the gall-bladder and 
the duodenum and closing the opening in the duodenum, he proceeded in the 
usual manner to perform a cholecystectomy from above downward. The 
cholecystectomy was unusually easy. After ligating and dividing the mesen- 
tery of the gall-bladder, a rather larger lumen than usual was noted in the 
ligature and, on removing the ligature, it was found that the hepatic duct had 
been completely divided transversely just above the entrance of the cystic duct, 
the accident apparently due to an anomaly that is not uncommon — namely, a 
parallelism of the cystic and hepatic ducts, under which conditions a division 
of the hepatic duct can very easily occur. The nature of the mishap was 
immediately recognized and an end-to-end anastomosis of the divided duct 
was performed without much trouble and without the use of a tube. A 
cigarette drain was introduced just below the suture line. The patient made 
an uneventful recovery with only slight biliary drainage for a short time 
after the operation. Thirteen years later Doctor Stetten saw her again. At 
this time she was complaining of what appeared to be a mild attack of 
cholangitis with slight jaundice and elevation of temperature. She recovered 
from this under medical treatment and, as far as Doctor Stetten knew, she 
ls st 'd a hve and well, eighteen years after the duct injury and repair. 


Dr. John F. Erdmann said that all surgeons who have practised for 
any length of time have had such an experience. Two such accidents had 
already occurred to him and such an occurrence is distinctly unsettling to the 
surgeon. He had repaired seven injuries to the common duct in other men’s 
patients with the major portion of them recovering. In the first one in which 
he had done the after repair the patient died, but this was due to her delay 
111 acce Pting operative advice. It is not material to him whether he approached 
die duct from above or below, but it has been his custom in the past ten 
Mars to approach it from below. Previously he had advised approaching it 
rom a hove. Where there is any marked infiltration in the neighborhood of 

ic cystic and common duct removal from above downwards should- be 
die policy. 
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TETANUS FOLLOWING APPENDECTOMY 

Dr. Seward Erdman presented a man, aged thirty, who was operated 
upon by him at the New York Hospital, immediately after admission, 
March 21, 1932, for acute appendicitis of less than twenty-four hours’ dura- 
tion. The appendix was found in a stage of early but complete gangrene and 
was removed without rupture through the McBurney incision. 

The peritoneum was closed, but a drain was placed down through the 
muscles. The post-operative course and healing of the wound proceeded 
smoothly until the evening of the ninth day after operation, when after 
chewing gum all the afternoon, he complained of slight stiffness of his jaws, 
but could open the jaws fully. His temperature had been normal up to this 
time; the wound was healed save for a small granulating area at the site of 
the drain ; and he was to be allowed out of bed on the morrow. 

The patient now recalls that later during the same night he felt some 
“twitchings” and pain in the region of the wound. 

The following morning, he was unable to open his mouth and had difficulty 
in swallowing fluids; the temperature rose to 101.8 0 . Leucocytes, 11,000, 
with 69 per cent, polymorphonuclears. The picture was now that of a full- 
blown case of tetanus, on the morning of the tenth post-operative day, with 
tightly clenched jaw, generalized muscular rigidity, with the back arched and 
the head drawn back in opisthotonus. The abdominal muscles were rigid; 
the right leg was rigidly extended, while the left leg was held flexed. Clonic 
spasms of the right lower extremity occurred frequently, lasting for about 
one and a half minutes, and during these spasms the opisthotonus was exag- 
gerated. For over forty-eight hours these attacks recurred at intervals of 
from ten to thirty minutes. 

Treatment was at once instituted. Within less than fourteen hours from 
the first complaint of jaw stiffness, a lumbar puncture was performed and 
ten cubic centimetres of spinal fluid Avithdrawn, Avhich was clear, containing 
only three cells (polymorphonuclears) per cubic millimetre. Immediately 
10,000 units of tetanus antitoxin Avere given intraspinally and at the same 
time 20,000 units intravenously. At six-hour intends tAvo more intravenous 
injections were given of 20,000 units each and a subsequent one of 10,000. 

Twenty-four hours after the first intraspinal dosage, lumbar puncture 
was again performed and 20,000 units injected intraspinally. The spinal fluid 
now was turbid and contained A^ery many cells. Thus at the end of forty- 
eight hours after the first onset, he had received 100,000 units; i.e., 30,000 
intraspinally and 70,000 into the vein. During the following day (third of 
the disease) he received 20,000 units intravenously. On the fourth day tAvo 
injections of 10,000 each were made intramuscularly in the area about the 
appendectomy incision. No serum was given on the fifth and sixth days, but 
on the seventh, eighth, ninth, tenth and tAvelfth days he received 10,000 units 
intramuscularly in the abdominal muscles, and finally on the fifteenth day 
1500 units. Thus in total he recewed 191,500 units of tetanus antitoxin, 
and developed only a mild serum sickness. 

Chloral, sodium bromide and morphine Avere freely administered but 
failed to control the spasms. 

By the fourth and fifth days, although the trismus, the sardonic grin, the 
opisthotonus and rigidity continued, the clonic spasms Avere less frequent and 
severe, occurring about eA'ery thirty to forty-five minutes. At this time he 
developed severe paroxysms of coughing and cyanosis perhaps from his 
difficulty in SAvalloAving fluids, and getting rid of mucus. The temperature 
continued betiveen ioo° and 102.5 0 . After the seventh day definite improve- 
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mcnt became evident and the clonic spasms ceased entirely about the tenth 
dav From the eleventh day onwards there was gradual relaxation of the 
muscles and the mouth could be opened slightly and convalescence from 
tetanus seemed assured. 

On the tenth day the right parotid gland became swollen and tender, and 
Stenson’s duct was blocked with thick white mucilaginous secretion, not 
containing pus-cells. Despite efforts', to clear the ducts and the application 
of external heat suppuration set in and six days later two incisions were 
made near the angle of the jaw, several ounces of pus obtained, and there- 
after for ten days there was much discharge of pus and slough, which delayed 
the convalescence. The patient was discharged on the thirty-second day after 
the onset of the tetanus. It seems probable that the parotitis may have 
originated from inspissation of saliva, and blocking of the duct, owing to the 
lockjaw and the limited and purely fluid nourishment. 

At no time were tetanus bacilli recovered from the appendix wound, 
despite repeated cultures and a limited debridement. The suppurative parotitis 
pus yielded Staphylococcus aureus. Progress after discharge from the hos- 
pital was very rapid and the patient gained thirty pounds in weight within 
two months. He appears now to be perfectly well. 

Comment . — The favorable outcome was due in no small measure to Dr. 
Frank M. Davis, one of the house surgeons, who administered the treatments 
and devoted himself unstintingly to the care of the patient, Dr. Davis writes 
“if the enormous amount of serum seemed excessive of theoretical require- 
ments, they did not dare fail to utilize every therapeutic measure available, 
while the symptoms were so persistent.” 

Jonathan Wainwright, in 1926, reviewing all cases in British and Ameri- 
can literature for the last twenty years, encountered 365 cases of post- 
operative tetanus, including seventy-eight oophorectomies ; thirty-eight 
inguinal hernias; thirty-seven appendectomies; twenty-nine hysterectomies 
and ten gall-bladder operations. Wainwright is stoutly opposed to intraspinal 
injections, but believes in the necessity of giving from 30,000 to 50,000 units 
intiavenously and intramuscularly, and early. He quotes Friedlander, of 
Cleveland City Hospital, as giving an initial dose of 78,000 by vein; one 
patient received by vein and muscle a total of 755,000; three patients received 
mei 600,000 and eight patients received over 200,000 units. 

Oni patient lived in a truck-farming area of Long Island and worked 

! n ^' s own garden. Is it possible that he harbored tetanus bacilli in his 
mtestinal tract? 


Lr. Grant P. Pennoyer stated that post-operative tetanus is fortunately 
a \eiy iare di sease> j ias a mor tality of about 85 per cent. They had had 
0 cases at Roosevelt Hospital within the past' ten years, one following a 
SnilpIe hemorrhoidectomy, the other a mastectomy. The mastectomy was 
one to get rid of a foul, malignant ulceration. Both these cases died within 
^or) -eight hours after the onset of symptoms despite vigorous treatment. 

!S most fatal of all surgical complications. It is so rare that many 
experienced surgeons have never seen a case, but it does occasionally occur 
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most unexpectedly after most any operation. The only hope for the patient 
lies in very prompt recognition and vigorous antitoxin treatment. It usually 
begins between the fourth and fourteenth post-operative days, never before 
the second day, rarely after the eighteenth. 

The first signs are usually stiffness and perhaps slight pain on motion of 
the jaw muscles, or perhaps the neck muscles are the first to be involved. 
This increases slowly in mild cases with a long incubation period, very 
rapidly in fulminating cases with a short incubation period. The jaws and 
neck become rigid and soon generalized tonic convulsions follow and usually 
death. There is usually no fever, no rise in the pulse rate, no swelling or 
indication of infection, no objective signs of a serious complication developing. 
The patient’s story of a stiff jaw or neck are ignored and the chance for a 
recovery lost by delay in the onset of treatment. In amputation stumps the 
disease may be localized to the stump muscles at first and the first signs of 
the disease may be local twitchings in the stump. Peterson summarized 150 
cases collected from the literature and many more have been reported since. 

The source of the infection has been much discussed. Catgut and kan- 
garoo tendon have been blamed, and in rare cases proven to be the source. 
Probably with improved methods of suture preparation this is now rarely 
the case. 

The intestinal tract of the patient is the most probable source. The 
bacillus and its toxin are harmless in the intestinal tract, but once given entry 
into the body tissues the situation is very different. Competent observers 
have found tetanus bacilli in human stools in as high as 5 per cent, of cases, 
and the incidence in stable workmen may rise to 20 per cent. The appendix 
stump, the clamped hemorrhoid or merely the traumatized intestinal wall 
may be the portal of entry. Many of the cases have clean operative wounds 
and it is impossible to prove the source or location of the infection. Abdom- 
inal operations are more frequently followed by tetanus than any other type. 

In certain cases there is evidence that tetanus spores have lain dormant 
perhaps for years in the tissues and were simply activated by the trauma or 
metabolic changes incident to the operation. The possibility of this must be 
considered in patients who have had tetanus and recovered. 

The role of symbiosis with pyogenic and saprophytic organisms which 
consume oxygen and favor the anaerobic growth of the tetanus bacilli is also, 
undoubtedly, very important. 

There are certain general facts about tetanus which should be borne in 
mind in a discussion of post-operative tetanus. The disease is more frequent 
in this region that is, the Hudson Valley, Long Island and New Jersey 
and other Atlantic States — than elsewhere in the United States. The spores 
are the most resistant known. Active bacilli have been obtained without 
difficulty from a dry nail dipped in a tetanus culture eighteen years before. 
How much longer the spores will live has not been proven. Spores have been 
known to survive a whole hour of boiling, and fifteen hours of immersion 
in 5 per cent, phenol. Hence this disease is not going to disappear. 
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The toxin is the most virulent poison known. A dose of 1/250 grain of 
toxin is sufficient to kill a 150-pound man. A case is on record of the mere 
prick of a needle, which had been dipped in a sterile toxin, filtered free from 
bacteria, nearly causing the death of a laboratory worker. As the antitoxin 
is ineffective once the toxin is in combination with the nerve-cells, it is easy 
to see why the disease is so fatal, except when recognized early. 

The treatment of post-operative tetanus is very prompt administration 
of large doses of antitoxin intravenously and intraspinously, followed by 
intramuscular injections. Any recognized collection of pus should be thor- 
oughly drained. Antispasmodics, especially chlorotone by rectum, are helpful. 

The antitoxin administered is entirely eliminated in ten to fourteen days. 
If the tetanus bacteria are still active and no more antitoxin is administered, 
the disease will recur. Cases of late death are reported, after the disease had 
been arrested by repeated doses of antitoxin, due to neglect of this fact. 

Dr. Frank L. Meleney said that on the surgical service at the Peking 
Union Medical College in China, two cases of tetanus occurred following 
bed sores and one case developed after a gunshot wound of the abdomen. In 
these cases tetanus bacilli were found in the stools. This led to a study of 
the incidence of tetanus spores in the intestinal tract of Chinese patients. 
TetiBroeck found that 37 per cent, of the Chinese patients in the hospital 
had tetanus spores in the stools. During the recent World War, Tulloch, in 
England, found that soldiers from the front had an incidence of 33 per cent., 
while people in cities, not near the soil, had about 3 to 5 per cent. The 
speaker inquired if any attempt was made to examine the stools of his patient 
for this organism. This would seem to be the most likely source, but if after 
careful search they were not found in the stools, the catgut used during the 
operation would be under suspicion for wound infection with tetanus bacilli 
from inadequately sterilized catgut has undoubtedly occurred. 

Doctor Erdman, in closing the discussion, said that the stools were not 
examined, although it was assumed that the source of the infection was from 
intestinal contents. Numerous cultures were made of the wound, which 
failed to show tetanus bacilli. The patient lives in one of the truck-garden 
aieas and spends all his leisure time on his hobby, which is working in the 
soil. Tetanus is less common now in cities than it was formerly because 
automobiles have replaced horses. 

HERNIA INVOLVING THE BLADDER. 

VISUALIZATION BY CYSTOGRAM 

tP R \? EWARD ^ RDMAN presented a man, aged fifty years, who was admitted 
0 ic New York Hospital, October 9, 1931, on account of bilateral recurrent 
nguinal hernias, both of which had recurred four times. The first bilateral 
openUmn was in 1918 at the Hospital for the Ruptured and Crippled, the 
\ . and third repairs were performed at the East New York Hospital, 
urmg the following ten years ; and the fourth repair, some five months ago 
ic Beth Israel Hospital, had recurred almost immediately. 

937 



NEW YORK SURGICAL SOCIETY 


Examination on admission showed a moderate-sized recurrence on both 
sides, larger on the right. The testis on the right side was completely 
atrophic, but the left was normal in size. Owing to the site of the recurrence 
on the right side, directly over the spine of the pubis, it was rather to be 
expected that the bladder might be involved, and suggested that a cystogram 
of the bladder might be used to confirm this suspicion. A io per cent, 
sodium iodide solution was injected into the bladder and X-rays taken, which 
showed very definitely a portion of the bladder protruding out through the 
hernial ring. 

In view of the frequent recurrences, it was decided wiser to repair only 



Fig. i. — Cystogram showing definite protrusion of bladder through 
the Direct Hernia ring on the right, with merely a bulging into the 
Left Hernia ring. 


the right-sided hernia at this time, leaving the left recurrence for repair at a 
later date, and indeed, this latter has been only recently done by the resident 
at the New York Hospital. At operation on the right side, a protrusion of 
the bladder was found as indicated in the X-ray, and forming a major por- 
tion of the hernia. (Fig. i.) After careful separation from the bladder the 
sac of the hernia was closed in the usual manner. The hernial ring consisted 
of a large defect in the aponeurosis and fascial layers directly above the spine 
of the pubis, a common type of direct recurrence, which I name an “inner 
angle recurrence.” This defect was closed by using three strips of fascia lata 
for sutures after the Gallie method. 
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diagnosis and treatment of acute phlebitis 

This case was presented merely to call attention to a method of diagnosis, 
which he had not seen described in the literature, but one which might have 
a "field of application helpful to the surgeon in forewarning him of the pres- 
ence of the bladder in the hernia and thereby still further limit the instances 
of unintentional injury to the bladder at operation. In nearly every reported 
series of hernia operations such injuries have occurred in a number of cases, 
sometimes with serious if not disastrous results. 

Dr. Bradley L. Coley said that the hernias in which the bladder may 
most frequently be injured are: (i) Recurrent inguinal hernias; (2) direct 
hernias; and (3) large indirect scrotal hernias. He showed prints of a radio- 
graph of an enormous scrotal hernia in which a cystogram and barium enema 
were made coincidentally. In this case the presence in the sac of a large 
part of the colon was established, while the bladder was found not to occupy 
any portion of the sac. It seemed to him that Doctor Erdman’s suggestion 
of taking a cystogram in these difficult cases of hernia should be more 
generally adopted, and the presence or absence of this complication estab- 
lished prior to operation. Injury to the bladder, while a not infrequent 
important complication of the surgical treatment of hernia, is not apt to be 
followed by serious results, if the injury is recognized immediately and 
carefully repaired. 

THE DIAGNOSIS AND OPERATIVE TREATMENT OF ACUTE PHLEBITIS 
COMPLICATED BY GENERAL SEPTIC INVASION 

Dr. Harold Neuhof read a paper with the above title for which see 
1). S08. 

Dr. Frederic W. Bancroft said that there are some methods which can 
be utilized in the early treatment of phlebitis before it becomes! septic that 
may prevent the necessity of ligation. The intravenous injection of an 
aqueous solution of 0.5 per cent, of gentian violet very frequently causes 
marked improvement. In fourteen cases where this treatment had been used 
the patient was very definitely improved, as shown by a drop in temperature 
within twenty-four hours, and in some cases of femoral phlebitis a decrease 
m size of from one to two inches in circumference of the thigh within two 
days. About fifty cubic centimetres of this solution is injected and it may be 
repeated after forty-eight hours if there is no marked improvement. In the 
cases followed where this treatment has been used there has been very little 
if any residual swelling of the leg in cases of femoral phlebitis. When the 
phlebitis has become definitely septic, Doctor Bancroft is thoroughly in accord 
^ith Doctor Neuhof ’s use of proximal ligation followed by excision of the 
miected vein where it is possible without too great operative shock. 

^R. John H. Garlocic stated that most surgeons would agree with Doctor 
1 10 ^ re garding the necessity for surgical intervention in septic phlebitis 

a ! K ^jombophlebitis. This condition is to be sharply differentiated from 
! ,C 0! _dhiary post-operative phlebitis of the femoral vein, which, in the major- 
D 0 instances, is a non-surgical condition. That a septic infection of a 
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vein may present a rapidly fulminating course and end fatally in spite of 
early recognition and early surgical attack is evident in the following case: 

This patient was seen in consultation six days after her injury, which 
consisted of a small laceration over the anterior aspect of the proximal 
phalanx of the right index finger. An infection developed which was incised 
under general anaesthesia by the attending physician. The infection seemed 
to be definitely under control, when suddenly, exactly thirty-six hours before 
the patient was seen by the speaker, she experienced a shaking chill followed 
by a rise of temperature to io6° F. During the following twenty-four hours, 
she experienced repeated chills and the temperature assumed a septic course. 
Examination revealed a partially healed incised wound on the anterior aspect 
of the base of the right index finger and a slight barely perceptible tender 
thickening along the inner aspect of the arm just above the elbow. Her 
blood culture revealed innumerable colonies of Staphylococcus aureus. Opera- 
tion was undertaken immediately on the assumption that the condition was 
one of septic thrombophlebitis of the brachial and axillary veins. Through 
an adequate incision, the axillary vein was exposed and explored peripherally 
as far as the wrist. The entire venous system on the mesial aspect of the 
arm and forearm was the seat of an extensive thrombophlebitis. The veins 
were filled with a purulent thrombus. A careful dissection was done, excising 
the main veins and all their tributaries. The axillary vein was ligated about 
an inch and a half above the thrombus. Free bleeding occurred above this 
point. In spite of this radical operation, the patient continued to go downhill 
and died four days later. Autopsy showed multiple embolic abscesses con- 
fined mainly to the lungs. 

Such malignant course in the presence of septic thrombophlebitis is 
unusual, and early surgical attack, in most instances will result in the cessation 
of the symptoms due to septic invasion of the blood-stream. 

Dr. Frank L, Meleney called attention to the rather low percentage 
which Doctor Neuhof had given for the incidence of infected thrombi found 
at autopsy in cases of septicaemia. In the wall of any abscess there are 
thrombosed vessels and the thrombosis may extend out into larger venules 
and finally involve tributaries of the large veins. The difference between a 
simple abscess and an infection with septicaemia would seem to be one of 
degree of involvement of thrombosed veins or thrombosed lymphatics. If a 
septicaemia is maintained, organisms are being thrown off into the blood- 
stream in greater numbers than the blood can kill off, for it is known that 
organisms in great quantity are destroyed in the blood-stream or removed 
from it by capillary phagocytosis. May not a septicaemia be maintained by 
a multiplicity of small vein thromboses as well as by a single large suppurative 
thrombosis? It would seem that if a search were made in cases of septicaemia 
for small suppurative thrombi that they would be found in almost every case. 

Fm ther, there seems to be a difference of opinion regarding the time and 
site of vein ligation in cases of suppurative phlebitis. It would seem to be 
more logical and more safe to ligate the vein first as high up as it may be 
done conveniently and work down toward the infection rather than to work 
up from the infection along the involved vein. 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HELD NOVEMBER 7 , 1932 
The President, Dr. John Speese, in the Chair 
Calvin M. Smyth, Jr., M.D., Recorder 

PLASTIC OPERATION OF NECK, LIP AND AXILLA 

Dr. George M. Dorrance presented a boy who was admitted to St. 
Agnes’ Hospital eight years ago. He was then four years old, and had been 
burned over the side of the abdomen and chest. At the time of admission 
lie had almost complete eversion of the lower lip, with the chin pulled 
down to the upper end of the sternum by scar tissue which was thick and 
keloid in type. The lower eyelids were partially everted by the pull of the 
neck. The little finger of the left hand was flexed upon the palm, and on the 
ulnar surface of the hand there was a mass of scar tissue. The left axilla had 
a web contracture. 

The first operation consisted of freeing the chin from the sternum by 
dividing the scar tissue. When the chin was freed, a large denuded area 
resulted and this required skinj covering. To accomplish this, a flap was 
raised from the right shoulder and sutured in place. The head and shoulder 
were held in place by plaster bandages. The flap covered the area very 
satisfactorily, but several days later it was lost. 

June 9, 1925. — A double pedicle flap was outlined upon the back and 
raised, but the connections at each end were not divided. In three successive 
stages the flap was prepared for final transference. This was carried out. 

The neck was prepared, and in January, 1926, the flap sutured in place, 
and held in position by the use of sponges and pressure. Three months later, 
the pedicle of the flap was divided, and the flap sutured to the neck. The re- 
sult was quite satisfactory and the patient now has free motion in the neck. 
(Figs. 1 and 2.) 

In December, 1926, a buried epithelial (Thiersch) inlay was inserted 
under the vermilion border of the lower lip. This became infected and the 
graft was lost. No improvement. October 9, 1932, a small incision was 
made through this scar. By undermining between the mucous membrane 
‘? n( | fhe orbicularis muscle, a cavity was made which extended beyond the 
incision at each end. A modeling compound pattern was made approxi- 
mately the size of the cavity and was inserted through the opening into the 
It was then found that the wound could be closed over this model. 

le ni °del was then removed from the cavity. A full-thickness skin graft 
"as removed from the thigh and sutured over the model with the skin surface 
towards the mold. The skin graft with model was then inserted into the 
ca\ it y and the wound closed. Sixteen days later, a new incision was made 
•l ong the vermilion border through the skin and through the graft. This in- 
ciMon permitted the model to be removed, revealing a new cavity approxi- 
mately 90 per cent, covered with a full-thickness skin graft. The vermilion 
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border was then sutured to the skin graft on one side, and the scar tissue and 
graft on the other side. This corrected the lip eversion. 




Fig. i. — Showing site from which flap was obtained. Fig. 2. — Head and neck freed by flap from 

back; final result. 

October y, 1932, the web in the axilla was corrected by the use of the 
Z” incision. 

November 5, 1926, a double pedicle flap was raised from the abdomen. 
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Fig. 3. — Final result from pedicle flap transference. 

The scar tissue upon the ulnar surface of the hand which held the little finger 
in flexion was excised. The finger and ulnar surface of the hand were placed 
under the flap. The edges of the flap were sutured to the edges of the wound 
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pylephlebitis without hepatic abscess 

on the hand and finger. This remained in place for two weeks The pedicles 
of the flap were then divided, trimmed, and sutured in place. The final result 
is a movable finger and hand. (Fig- 3 -) 

PYI EPHLEBITIS WITHOUT HEPATIC ABSCESS FOLLOWING 

APPENDICITIS 

Du. E. L. Eliason and Dr. Chas. McLaughlin (by invitation) reported 
the case of a man, thirty-four years of age, who was admitted to the Hospital 
of the University of Pennsylvania July i, 1931, with the diagnosis of acute 
appendicitis. Three days before admission he had developed abdominal pain 
which appeared rather suddenly about the umbilicus and remained localized 
in this region. The following morning he experienced a severe chill accom- 
panied by a high temperature. The admission temperature was 102°, the 
pulse was 100 and the respirations were 28. The entire abdomen was mark- 
edly rigid, especially in the lower quadrant. No mass was palpable. The 
white blood-cell count was 17,000 and the urine was negative. When the 
abdomen was opened an extremely large gangrenous appendix was found, 
extending into the right pelvis. There was a perforation at the base of the 
appendix with the formation of an abscess, the major portion of which was 
situated between the leaves of the meso-appendix, although purulent material 
was present in the pelvis. The meso-appendix was markedly thickened and 
indurated, this process involving the caecum surrounding the appendiceal base. 
On severing the meso-appendix the cut vessels were seen to be definitely 
thrombosed, confirming the pre-operative impression. The appendix was 
removed with the cautery after tying the stump. Drainage was then instituted 
and the abdomen closed. 

O11 the afternoon of the first post-operative day the patient had a severe 
chill lasting fifteen minutes, during which his temperature rose to 104.6°. 
The following day there was a similar chill with hyperpyrexia, and during 
the next eighteen days the patient experienced twelve additional severe chills. 
1 he temperature was of a very septic type, ranging from normal or slightly 
above normal in the mornings to 103° or 105° each afternoon. (Fig. 4.) A 
chest plate taken on the seventh post-operative day showed a slight elevation 
of the right leaf of the diaphragm, but the bases of both lungs were quite 
clear. Fluoroscopical examination of the chest twelve days after operation 
showed a normal excursion of both diaphragms and there was nothing as yet 
to suggest hepatic abscess or upper abdominal peritonitis. Abdominal exam- 
ination showed a slight increase in the resistance of the upper abdomen, 
particularly on the right, and the liver was now two finger-breadths below 
the costal margin to percussion. Pain was not a feature, although there was 
moderate tenderness over the enlarged liver. The leucocytes ranged between 
19 ’ 000 and 23,000 and the haemoglobin had fallen from an initial reading of 
«o per cent, to 65 per cent. There was no demonstrable jaundice at this 
time and bile salts did not appear in the urine until twenty-two days following 
the appendectomy. 

fluoroscopical examination of the chest eighteen days after operation 
showed a normal excursion of both diaphragms and no lesion in either base. 
• needle introduced into the left chest posteriorly in the eighth and ninth 
interspaces yielded nothing. By the same procedure repeated on the right 
su e thirty cubic centimetres of turbid greenish yellow fluid were obtained 
b aspiration. Exploration of the right lobe of the liver revealed only dark 
m ood m the aspirating needle. A culture of the fluid was negative. The 
patient continued to run a septic temperature, with a rapid pulse, leucocytosis 
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of 20,000 and appeared to be very ill. He undoubtedly had a pylephlebitis, 
probably with hepatic abscess. 

Twenty-nine days after the first operation, a needle was again introduced 
into the lower right chest and thirty cubic centimetres of greenish yellow 
fluid obtained, similar in type to that found on aspiration at the same site 
eleven days previously. With a long exploring needle an attempt was again 
made to locate pus in the right lobe of the liver with no result. A slight 
degree of oedema of the chest-wall was now present over the right lobe of 
the liver, especially in the mid-axillary line. Fist percussion was moderately 
painful at this site. The sclera had a definitely icteroid tint, but there was 
no jaundice of the skin noted. A moderate degree of emaciation with 
anorexia and lassitude had become prominent features of the illness. 

August 8, 1931, thirty-two days after his appendectomy, exploration of 



Fig. 4. — Temperature chart during the post-operative period demonstrating its “hectic” character. 


the right upper quadrant of the abdomen revealed a moderate amount of 
yellow, slightly turbid, ascitic fluid in the peritoneal cavity. The liver was 
engorged, dark purple in color, and extended three finger-breadths below the 
costal margin. Exploration of the hepatic surface was negative for abscess. 
Careful palpation suggested the presence of several firm areas lying deep in 
the right lobe of the liver, considered to be inflammatory in nature. In the 
region of the common duct there was palpable a firm indurated cord passing 
down from the liver which represented the thrombosed portal vein. There 
was a great deal of oedema in this region which had completely obliterated 
the foramen of Winslow. The posterior peritoneum presented a glazed gray 
color, typical of oedema, but no thrombosed veins could be identified in the 
retroperitoneal tissues. The gall-bladder appeared normal. The right lobe 
of tbe liver was then explored with a long needle, especially in the suggestive 
indurated areas, but no purulent material could be obtained. The diagnosis 
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pylephlebitis without hepatic abscess 

of pylephlebitis was definitely substantiated, but the presence of liver abscesses 
could not be proven. No operative procedure could be done that would 
materially benefit the patient so the abdomen was closed and the patient given 
.Jo cubic centimetres of blood on the table. 

Post-operatively the patient reacted quite well, although the temperature 
continued to be of the septic type, ranging from normal to 103 0 each day with 
a leucocytosis of 17,000 to 22,000. There was a rather severe degree* of 
amemia present at this time with a red blood-cell count of 3.5 million and 
a hemoglobin of 58 per cent. Following this exploration, however, the 
patient ceased to have chills and none was observed during the remainder of 
his stay in the hospital. Transfusions were given at intervals of two weeks 
to maintain the red blood-cell and haemoglobin levels. Two weeks following 
this exploration a mild left-sided femoral phlebitis developed, the major signs 
clearing up within seven days. The patient was permitted out of bed twenty- 
five days after the second operation, although the temperature was still of the 
septic type with a daily afternoon rise ranging between ioi° and 103°. 
There were no subjective symptoms complained of except marked weakness 
and a moderate degree of abdominal distention which responded to enemas. 
Two months after the appendectomy a needle was again introduced into the 
seventh thoracic interspace on the left posteriorly and a liter of clear straw- 
colored fluid removed. A culture of this fluid was reported negative. Fluoro- 
scopical examination now showed both diaphragms to be moderately fixed, 
moving but slightly with coughing. 

During the next three weeks the patient’s condition in general remained 
stationary. The temperature remained septic, although the excursion now- 
swung between normal and ioi° and the leucocytes had fallen to 13,000. 
September 25, 1931, one-half liter of fluid was again withdrawn from the 
left chest, its character identical with that previously removed. Following 
this second thoracentesis, there seemed little tendency for the fluid to reac- 
cumulate. The patient left the hospital for a nursing home eighty-nine days 
after his operation for appendicitis. Examination two weeks after leaving 
the hospital showed the chest almost clear ; there had been a weight gain of 
twelve pounds and a marked general improvement. The temperature was 
normal when seen and the leucocytes were 7,000. When last examined 
December 11, 1931, five and one-half months after his appendectomy, there 
had been a gain of twenty pounds in weight. There was no evidence of 
portal obstruction. An X-ray study of the chest showed that both domes of 
the diaphragm moved normally and the lung fields were quite clear. The 
red blood-cell count was five million, the white blood-cells numbered 6,500 
a "d the haemoglobin was 90 per cent. 

Doctor Eliason added that pylephlebitis with or without hepatic abscess 
occurs following surgery for acute appendicitis in from .1 to .4 per cent, of 
a cases. In 1926, he reviewed this subject and found in the literature 
reports of fifty-three cases of pylephlebitis with liver abscess following 
appendicitis. Fourteen personal cases were reported, bringing the total num- 
} ei to sixty-seven, with a mortality of 54.4 per cent. Reports of twelve 
a' ( Uional cases published since that time have been collected, which, with 

le case re Ported here, brings the total number to eighty with a K2.Z per 
ce »t. mortality. 

D study of the twelve cases recently reported shows that pylephlebitis 
' onc " as the complicating factor in five cases, pylephlebitis with associated 
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hepatic abscess in two cases, and in the remaining- five cases only liver abscess 
was recorded, with no note of an existing pylephlebitis. 

The case now reported in some detail represents a case of proven pylephle- 
bitis unassociated with hepatic abscess, recovering after a protracted illness of 
six months. The pre-operative history of a chill suggested that the infectious 
process had already extended upwards from the appendix, this being con- 
firmed at operation by the presence of thrombosed appendiceal vessels. The 
subsequent history of the case was typical, demonstrating practically all of 
the features commonly associated with this condition. Boggy oedema, pitting 
with difficulty, was noted in the mid-axillary line opposite the tenth rib on the 
right in this case, offering further evidence that this is a diagnostic point of 
importance. Pain was not a marked feature, but icterus of mild degree, 
hepatic tenderness, nausea and vomiting, lassitude, anorexia and emaciation 
were all evident features. In this case, X-ray studies of the patient at frequent 
intervals were of great assistance in following the course of the illness. Great 
importance is now placed upon the roentgenological examination of the dia- 
phragm and chest. In a recent paper Doctor Pancoast has described in detail 
the X-ray aspects of pylephlebitis and liver abscess. Although operation 
demonstrated the portal vein to be thrombosed, ascites of definite degree did 
not develop, confirming the observation formerly made that ascites rarely 
develops with pylephlebitis following appendicitis. 

Liver abscesses could not be demonstrated in this patient, although the 
liver was thoroughly inspected at operation and explored with needles. The 
later development of a left-sided pleural effusion suggested that the left side 
of the liver might have been the affected side, yet the subsequent complete 
recovery of the patient leads one to believe that hepatic abscesses were never 
present. It has been observed that single abscesses occur in the right lobe of 
the liver in over half of the affected cases, and in these surgery offers relief, 
while multiple abscesses usually involve the left lobe or the entire liver, 
offering little from a surgical standpoint. 

There has been considerable discussion concerning the correct method of 
handling pylephlebitis in those cases in which the diagnosis can be made at 
the time of the appendectomy. Incision or excision of the thrombosed ileo- 
colic veins before performing the appendectomy has been advocated by 
Gerster, Wilius and Braun. Neuhof has suggested ligation of the portal 
vein, this having subsequently been done in four cases by Colp with a mor- 
tality of 75 per cent. The later author has abandoned this procedure and 
suggests that resection of the ileocolic veins at the time of the appendectomy 
would seem the more safe and rational procedure in those cases in which 
this is technically possible. Pylephlebitis having developed, surgery can be 
of help only in the advent of the development of a hepatic abscess so situated 
that it may be approached and drained. The frequency with which these 
abscesses appear as a large solitary collection of pus in the right lobe of the 
liver makes the transthoracic approach the method of choice. In those cases 
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in which drainage can he instituted, 
constitute approximately 47 P er cent 
abscess following appendectomy. 


the results are very gratifying and these 
. of the reported cases developing hepatic 
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CARCINOMA OF BOTH LEGS SUPERIMPOSED UPON 
CHRONIC OSTEOMYELITIS 


Doctor Eliason and Dr. Chas. McLaughlin reported the case of a 
man, thirty-four, admitted to the Hospital of the University of Pennsylvania 
May 3, 1932, with large ulcerating lesions on the anterior surfaces of both 
legs. At the age of six he had suffered compound fractures of both tibiae. 
Although union occurred, since that time draining sinuses had repeatedly ap- 
peared at the fracture sites, bits of bone being discharged from each at in- 
tervals of three or four months. 


Six months before admission the patient received a blow on the anterior 
surface of the left tibia, following which spicules of bone were again dis- 
charged. The draining sinus did not heal as in the past, but persisted and 
increased in size, until a dirty, ulcerated area four inches in diameter was 
present at the site of the old injury. At the same time, a draining sinus on 
w anterior surface of the right tibia began to increase in size, presenting an 
<rca similar in appearance to that on the left leg, and measuring 2.5 inches 
with • ^ . , nn S the tw .° weeks before admission the patient had suffered 
Th pa t m i*! 30tl iegs \ makin § walking difficult and interfering with his rest. 
HeYvJ 1 been a r ight loss of fifty p° unds during the past six months. 
reeemYY 1 FY ^-developed and nourished man in spite of the history of 
hcloJih!' n - , 0SS \ ° 1 , 1 tIle antenor surface of the left leg, beginning just 

in its two dtm J berC Ti WaS f huge ulcer ’ ™ easurin S ei ght by five inches 
thin nurulen? T ?' The . s 1 urfac r e " ?as necrotic and there eras an abundant 

was esneSv nr ia ^ e Y* 1 a TI ) e S ranulati °n tissue, which 

especially prominent about the edges of the ulcer, was pale and 
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cedematous. The margins were elevated and rolled, small dilated veins being 
evident in the elevated edges. A similar lesion was evident on the inner aspect 
of the middle third of the right leg, measuring five by three inches. Exten- 
sive scarring was present about both of the ulcerated areas, suggesting the 
appearance commonly seen in a chronic osteomyelitis of long duration. 
(Fig. 5.) Bilateral inguinal adenopathy was present, being more marked on 
the right. The glands were firm, freely movable and not tender. 

X-ray examination of both legs showed marked deformity of the bones, 
the result of chronic osteomyelitis. An active infection could not be excluded 
from these plates, however, nor could a positive diagnosis of neoplastic 
involvement of the bones be made. (Fig. 6.) A chest ray was negative for 
evidence of metastasis. 

Biopsy of both ulcers was performed May 4, 1932. These were reported 



Fig. 5. Fig. 6. 

Fig. 5. — Appearance of the lesions on admission. 

Fig. 6. — X-ray plate of tibia on admission. The appearance is typical of long-standing osteomyelitis. 
No definite diagnosis of neoplastic involvement of the bones could be made from these plates. 

to show squamous-cell carcinoma, graded I, in the Broders classification. 
Because of the extent and nature of the lesions, amputation was decided 
upon and advised. 

Under spinal anfesthesia, the left leg was amputated at the junction of 
the middle and lower third May 9, 1932. Examination of this specimen 
showed the tumor to be involving the bony tissue. (Fig. 7.) The stump 
healed by primary union. The ulcer on the right leg was meanwhile treated 
with dressings of balsam of Peru in an effort to decrease the odor incident 
to the foul discharge. 

May 23, 1932, a disarticulation of the right knee-joint was done under 
spinal anfesthesia, the patient reacting well from this procedure. Examina- 
tion of this limb after operation demonstrated that the tuinor here was 
invading the bone also. Convalescence following this second operation was 
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interrupted by a wound infection which appeared on the eleventh post- 
operative day. A pocket of pus was found under the anterior skin flap. A 
hemolytic streptococcus was cultured from this. Subsequently the patient 
did well, the wound healing satisfactorily by granulation tissue. lie was 
discharged June 21, 1932, the left stump being well healed and the right 
stum]) presenting a clean granulating area six centimetres in diameter. Six 
weeks later he was readmitted for a course of deep X-ray therapy to the 
inguinal regions. He had gained fifteen pounds and was free from all pain 
or discomfort. On this admission it was impossible to palpate any enlarged 
inguinal glands. During this period several skin grafts of the Reverdin 
type were placed upon a small granulating area still present on the right 
stump. He was discharged with his right stump becoming epithelized 
August 11, 1932. 



I'ig. 7. Photomicrograph of section of the tumor. Actual invasion of the bone is 

here evident. 


in no!:e ^ r0m ^ ie P a ^ ent October 3, 1932, stated that both stumps are 
"ell healed; he is entirely free from pain and feeling well. 

^ Doctor McLaughlin remarked that carcinoma arising in osteomyelitis has 
p Cn rec °gnized for many years, being first described by Hawkins in 1833. 
Bennett has recently reviewed the entire subject, reporting a series of ten 
cases from the records of the Massachusetts General Hospital. In a series 
°, i(r 2 ’4 00 ( : ases °f osteomyelitis, this author found twelve cases of malignant 
! generation. All of the patients were middle-aged males with a history of 
()I 'g-standing draining sinuses. In 66 per cent, of the cases the lesion 
appeared engrafted upon an osteomyelitis of the tibia. 

1C ! ]i st . or > r °f the Patient presented above is quite typical of the entire 
* 0U L Dsiu, which is usually a prominent feature, was present here in 
degree and there was a definite history of trauma prior to the 
i^eopment of the malignant ulcer. The unusual feature of this case is 
(•the 1 at< ? a} c ^ aracter > both lesions appearing within a few weeks of each 
c ] ir | r ’. r l ' c ^ a case certainly speaks for the role played by long-standing 
n3c inflammation in the development of malignant disease. 
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This form of tumor is usually slow-growing and the results following 
amputation have been quite satisfactory. In our case the fact that the glands 
present on the first admission were not palpable when the patient was read- 
mitted six weeks later, suggests that this adenopathy may have been the 
result of the chronic inflammation and not of neoplastic involvement. The 
fact that malignant degeneration does occur in chronic draining osteomyelitic 
sinuses stresses the necessity of making every effort to heal all such sinuses 
whenever possible. 

BILATERAL OSSIFIED HEMATOMA AT THE ELBOW 

Doctor Eliason reported the case of a woman, aged thirty-five, admitted 
to the Philadelphia General Hospital May 18, 1932, with a diagnosis of 
paresis. Four days before she became suddenly deranged. On admission 
to the hospital she was violent and had to be restrained for a matter of six 
weeks during her stay. During the first few days she had several venous 
punctures, all in the anti-cubital spaces ; also intravenous typhoid antigen 
inoculations. 

The patient was seen by the reporter June 16, 1932, just four weeks from 
the time of admission. Examination disclosed hard, firm swellings in both 
anti-cubital spaces. A diagnosis of ossified hematomata was made and con- 
firmed by X-ray examination the following day. She was given physical 
therapy with resultant marked improvement in the left arm. The right arm 
did not respond at all, and on discharge from the hospital she had no motion 
in the elbow- joint whatever. 

X-rays taken fourteen weeks after the onset showed entire disappearance 
of the shadow in the left arm, but the right arm disclosed an increased density 
of the previous shadow which is described by the rontgenologist as being a 
marked increase in the ossifying process resulting in ankylosis of the elbow- 
joint. In this case there was no fracture or dislocation associated with it; 
it is bilateral, which is very unusual, and one elbow has completely recov- 
ered but the other has gone on to complete ankylosis. 

Dr. Benjamin Lipshutz remarked that the general thought on 
myositis ossificans is that it rarely occurs in women. Those seen by the 
speaker have all been in males. Another point worthy .of emphasis is the 
keeping away from any active movement in these cases. Massage and use 
of heat only increase calcification. Therapeutically puncture of the initial 
hematoma does not inhibit the subsequent calcification. The history of many 
cases followed is that some progress satisfactorily to recovery; in others 
the calcification remains stationary. The calcium in the muscle tissue is 
not true bone. A very careful study of calcium as related to bone develop- 
ment and as related to different pathological processes has shown that in 
bone development calcium is largely the result of secretory activity of the 
osteoblasts and in myositis ossificans it is due to the precipitation of calcium 
salts in the tissues. 

Doctor Eliason rejoined that the pathologist reported true bone with 
Haversian’s systems in a specimen that he removed. One other writer has 
mentioned this fact and previous to his observation this lesion was spoken 
of as a calcified hematoma. Latterly it has usually been designated as an 
ossified hematoma. 

EXTERNAL GASTRIC FISTULA 

Dr. Norman S. Rothschild reported the case history of a man, aged 
twenty-nine years, admitted to the accident ward of the Graduate Hospital 
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at 5 a.m., May 15, 1931, with the history of having eaten some doughnuts 
at 3 a.m/ At 4:30 a.m. he was seized with sudden severe pain in the epi- 
gastric and right hypochondriac regions, but did not vomit. His temperature 
was 95-2°, pulse 72 and respiration 20. The anterior abdominal wall above 
the level of the umbilicus had a board-like rigidity. His skin was cold and 
covered with perspiration, the pupils were equal and reacted to light and 
accommodation. Otherwise the physical examination was negative. It was 
elicited that about a year previous he had an attack of indigestion which 
lasted two or three weeks and consisted of epigastric pain, acid regurgita- 
tion, belching, but no vomiting. This pain was increased by the taking of 
food and relieved by bicarbonate of soda. One week before admission the 
pain returned but had no relationship to the taking of food and was relieved 
by “Caroid.” He had not been constipated nor was he conscious of having 
had bloody or tarry stools. There was no history of jaundice. 

He was operated upon two hours after admission to the hospital. An 
upper right rectus incision into the peritoneal cavity disclosed an oedematous 
pylorus with a perforation on the anterior surface of the stomach about 
one inch proximal to the pylorus. Considerable gastric contents were found 
in the peritoneal cavity. Three mattress sutures of fine chromic catgut were 
used to close the perforation, but it was impossible to cover the wound with 
serosa because of the oedema of the tissues ; a portion of the great omentum 
was therefore amputated and sutured over the site of the perforation. Supra- 
pubic drainage was finally established. 

During the first twenty-four post-operative hours his temperature gradu- 
ally rose to 102.2 0 and the respirations to 48, with considerable respiratory 
embarrassment. After the giving of 10 per cent, carbon dioxide and 90 per 
cent, oxygen for a period of fifteen minutes every two hours a productive 
cough was established which resulted in the expectoration of a moderately 
thick sputum, and upon the establishment of this expectoration the patient’s 
condition improved. On the fourth post-operative day, although the physical 
signs showed marked re-aeration of the involved lobes of the lungs, pneu- 
monia developed in the base of the right lung. The temperature remained 
around ioi°, but the pulse and respirations became slower. The abdominal 
wall was soft and there was a slight serous discharge from the suprapubic 
drain. His general condition was satisfactory. 

May 24, the tenth post-operative day, the dressings became soaked with 
a sour-smeljing, faintly yellow-colored fluid. This was found to be acid in re- 
action and it caused a mild irritation of the skin adjacent to the wound. An 
attempt was made to pass an Einhorn tube through the pylorus into the 
duodenum, but this failed, the tube not passing beyond the site of the per- 
foration, ^ and although it was attempted under the fiuoroscope, no success 
".J s obtained until a beaded shot was passed into the duodenum to which a 
s' thread was attached. The other end of this silk thread was fixed to 
ie did of the Einhorn tube and in this way the jejunum was entered. The 
position of this tube was verified by X-ray examination. The patient was 
cu every two hours from 8 a.m. to 8 p.m., his feedings consisting of eight 
ounces of orange juice, milk or broth. After each milk feeding eight ounces 
01 saline was given. 

, /j? n fourth day following the insertion of the tube the drainage from 
A is hua had ceased. The tube was allowed to remain in the jejunum for 
/ x A n days, when he was discharged from the hospital to receive further 
‘ re J n jbe gastro-intestinal clinic. 

t : un ' n £ the summer he had a return of the pain and for this he was 

nutted to the Philadelphia General Hospital, in Doctor Owen’s service, 
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September 8, 1931. Two days later, under spinal anaesthesia, an upper right 
rectus incision was made into the peritoneal cavity. A few adhesions were 
noticed around the pylorus and a distinct fibrous tract running from the site 
of the ulcer on the pre-pyloric portion of the stomach to the anterior abdomi- 
nal wall. A posterior gastroenterostomy was made and the fistulous tract 
was dissected from the abdominal wall and the anterior wall of the stomach 
by means of the actual cautery. The raw surface was covered by serosa. 
Uneventful recovery followed this operation and he was discharged from 
the hospital September 26. He reported for active duty November 12, 1931, 
and has been symptom-free since. 

THE TREATMENT OF INTERCOSTAL NEURALGIA OF THE 

ABDOMINAL WALL 

Dr. J. B. Carnett and Dr. William Bates read a paper with the above 
title. 

Dr. S. Dana Weeder called attention to causes remote from the abdomi- 
nal cavity which may cause abdominal pain. 

Mackenzie has described what he believes to be the mechanism of the 
reflex which causes hyperalgesia of the skin and contraction of the inter- 
costal muscles of the pre-cordial area and referred points in heart disease. 
In brief, he states that abnormal conditions in a hollow viscus with a mus- 
cular coat set up a stream of nervous energy through the sympathetic nerves 
which cause an irritable focus in a segment of the cord which spreads over 
the sensory fibres going to the brain which are interpreted by the brain as 
pain or hyperalgesia of the skin at the peripheral distribution of the nerve 
which is usually over the affected viscus and if spread over the motor area 
to cause spasm of the muscles of the parieties overlying the affected viscus. 

These reflex phenomena furnish us with most valuable diagnostic aids — 
localized pain, tenderness and rigidity — over an affected viscus. He also 
points out, which has been demonstrated by all surgeons, that a viscus may 
be handled without pain but pinching, twisting, pulling, distention or hyper- 
peristaltic waves will cause pain. 

It is possible, therefore, that deep pressure may be exerted upon a dis- 
eased viscus, the mixed nerves of the parietal wall having been paralyzed 
by novocaine injection, without giving pain or increased resistance and an 
erroneous conclusion then being drawn that there is no disease of the under- 
lying viscus. 

This reflex the speaker believes accounts for the pain, tenderness and 
increased muscular resistance of the upper right abdomen in gall-bladder 
disease; of the lower right abdomen in appendicitis and the backache in a 
large percentage of pelvic conditions. It certainly seems impossible for 
direct pressure by a displaced uterus, small tumors, cysts or some cases of 
salpingitis to exert pressure upon the sacral plexus which in most instances 
cannot be demonstrated at operation or autopsy. The same reflex as before 
described must again be the true explanation of the backache suffered so 
commonly by these patients. 
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Dr. Hurley Owen said that from personal observation at the Philadel- 
phia General Hospital during the past few years he had observed the effect 
of Doctor Carnett’s teaching on the question of intercostal neuralgia. lie 
believed that his theory is being overemphasized to a dangerous degree. 
Undoubtedly we can have neuralgia of the intercostal nerves with referred 
pain and hypersensitiveness of the abdominal wall but the minds of the 
internes as well as medical students have been confused by the overemphasis 
of this condition. 

The speaker had had three cases at the Philadelphia General Hospital 
diagnosed as intercostal neuralgia, two of which were cases of very acute 
appendicitis and one of calculus cholecystitis. The mortality of appendi- 
citis is too high. Delay in operation for appendicitis is the cause of the high 
mortality. Do not let us make further confusion in the minds of the internes 
and students by any overemphasis of intercostal neuralgia. 

Dr. Benjamin Lipsiiutz said that the use of the label intercostal neu- 
ralgia for such a wide range of disturbances seems too inclusive. It is much 
like the term chronic abdomen that was used many years ago by Hutchinson. 
All symptoms wherever possible should be interpreted on basis of known 
anatomical and physiological data. Every sensory impulse, including pain, 
has its cell body in the posterior root ganglion. 

The nerve supply of the abdominal wall and of the parietal peritoneum is 
segmental with varying degree of nerve overlap. Similar segments of the 
abdominal wall and of the parietal peritoneum are supplied by the same 
sensory fibres. True visceral pain, on the other hand, is felt deep in the 
.abdomen, cannot be accurately localized, and is mediated probably by means 
of separate pathway, which extends only to the thalamus, thus accounting 
for the vague localization that occurs with true visceral pain. The visceral 
organs are governed only by the diencephalon. Admittedly the exact course 
of the visceral or sympathetic afferents are not accurately known. Recently 
Kuntz has demonstrated the presence of visceral or sympathetic afferents in 
the gray rami of the lumbar nerves. It would appear, therefore, that many 
cases included under caption of intercostal neuralgia unless clearly segmental 
must be classified more accurately. 

Dr. Henry P. Brown, Jr., believed that it is unsafe to place too much 
stress on the diagnosis of intercostal neuralgia in the presence of acute or 
subacute abdominal symptoms, especially when these symptoms and signs 
mdicate appendicitis. In view of the fact that in Philadelphia the yearly 
mortality from appendicitis is increasing in spite of propaganda directed 
toward both the profession and laity, and apparently the only way to reduce 
this mortality is by early diagnosis and removal of an appendix which is 
causing symptoms, be they mild or severe, it seems that should Doctor Car- 
nett s views in this matter be generally accepted, many cases of appendicitis 
' V1 H overlooked in the stage when appendectomy should be a compara- 

953 



PHILADELPHIA ACADEMY OF SURGERY 

tively minor operation, and will only receive surgical relief in that stage when 
the mortality figures are unfortunately so high. 

It would appear that it is better to occasionally remove a doubtful appen- 
dix in the presence of intercostal neuralgia than to subject the patient to 
the risk of perforation and its sequelae through failure to recognize an appen- 
dix, which though the symptoms may be mild at the outset, is such a potent 
fact for serious consequences. 

Dr. Walter G. Elmer remarked that pain referred from the spinal 
column to the anterior portion of the thorax and abdomen has long been 
stressed in teaching students in order to avoid mistakes in diagnosis. The 
spine may be diseased and this may reflect the pain to the termination of the 
nerve trunks. The spine may be out of line and the unnatural strain thrown 
upon ligaments and muscles may be reflected along the nerve trunks to some 
distant region. It requires a very severe deformity of the spinal column or 
an injury to the spine to cause compression of the nerve trunk in the inter- 
vertebral foramen as the diameter of the foramen is much greater than that 
of the nerve trunk. It is about equivalent to passing a lead pencil through 
a finger ring. Infectious processes about the articulations of the spine, such 
as gonorrhoea, for example, may cause the deposit of inflammatory exudate, 
fibrous connective tissue, exostoses and periosteal thickening which may so 
encroach upon and imbed the nerve trunks that referred pain will result. 
Not only is pain referred along the nerve trunk to its distant branches but 
the nerve and its branches may become exceedingly hypersensitive and ten- 
der. This is then both a neuritis and a neuralgia and the clinical picture 
may be described as radiculalgia. This condition has of course long been 
recognized. The undoubted value of the studies of Doctor Carnett and 
Doctor Bates in this field lies in the fact that mistakes have frequently been 
made in diagnosing the cause of abdominal pain. They demonstrate very 
clearly how easily intercostal neuralgia may be mistaken for intra-abdominal 
inflammation or disease and they point out very clearly how these mistakes 
can be and should be avoided. 

Dr. J. B. Carnett remarked that Doctor Weeder is an advocate of the 
Mackenzie viscerosensory theory which the former unqualifiedly and whole- 
heartedly condemned as being absolutely erroneous and misleading. The 
Mackenzie theory is promulgated mainly by the medical men. The vast 
majority of thoughtful surgeons have had ample opportunities at operation 
on abdominal lesions to determine the fallacies of the viscerosensory theory 
and do not believe in it as applied to the abdominal viscera. Unfortunately, 
operations on the thoracic viscera are not available to demonstrate its inac- 
curacy as applied to them. However, he has had many opportunities of 
examining patients in the midst of acute pain attacks of acute coronary 
thrombosis and of angina pectoris without evidence of coronary disease and 
in the absence of a coincident neuralgia has found the acutely painful areas 
entirely free from tenderness by the most vigorous possible pinching, by 
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pin pricking or stroking, and by firm poking palpation. He has seen a suffi- 
cient number of cases now to be convinced that any tenderness found during 
an angina attack is due to an associated neuralgia which is in no way depend- 
ent on a cardiac or aortic lesion. In other words, the presence of superficial 
tenderness neither proves nor disproves the existence of a cardiac or aortic 
lesion nor of an abdominal visceral lesion. Parietal neuralgia may exist 
alone or in association with any chest or abdominal lesion but the tenderness 
of neuralgia should never be mistaken for visceral tenderness either directly 
or indirectly on the basis of Mackenzie’s viscerosensory theory. He further 
did not agree with Doctor Weeder’s assumption that muscular rigidity and 
superficial tenderness are due to an identical mechanism. Either of these 
two symptoms may be found in the absence of the other in numerous patients. 

He has found by abundant experience that novocaine injections of the 
abdominal wall or parietal nerve trunks do not abolish visceral tenderness. 
They do abolish the parietal pain and tenderness of neuralgia and permit 
proper evaluation of symptoms or lack of symptoms indicative of visceral 
disease. The frequent failures to overcome the backache and widespread 
pain and tenderness by operative correction of the pelvic lesions to which 
Doctor Weeder refers indicate that these symptoms were due to other causes, 
probably postural spinal stresses and the neuralgias so commonly accom- 
panying them. 

He strongly disapproved of needless operations which Doctor Owen and 
Doctor Brown evidently regard as of minor importance. The judgment of 
internes as to the necessity for or against operation is not a proper criterion 
by which to determine the value of new methods of diagnosis with which 
their own chiefs may not be familiar. He recalled having examined two 
patients with supposed acute appendicitis with Doctor Owen and demon- 
strated one had it and the other did not as Doctor Owen found at operation 
upon them before his class but the latter frankly stated his inability to 
explain how the correct pre-operative diagnoses had been made. A better 
understanding of neuralgia would have obviated the needless removal of 
that innocent appendix. 

He agreed with Doctor Lipshutz that true visceral pain is felt deep in 
the abdomen but he further issued the warning that the majority of neuralgia 
patients when asked if their pains are superficial or deep will reply that they 
are deep seated. 


It is true as Doctor Owen and Doctor Brown suggest that internes and 
general practitioners may withhold operation in urgent cases of acute appen- 
dicitis on the assumption that all the symptoms are due to neuralgia. They 
do the same thing on a mistaken diagnosis of acute pelvic inflammatory dis- 
ease for which operation is contra-indicated but that does not constitute a 


reason for condemning a diagnosis of salpingitis because it might increase 
j le mor tality rate in acute appendicitis. The obvious need is better training 
in salpingitis and parietal neuralgia. Lacking that the inexperienced 
S ou ^ re I er all doubtful cases to the surgeon for decision and the latter 
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should feel the same chagrin for a needless appendectomy in parietal neu- 
ralgia as in acute salpingitis. The acute neuralgias which simulate acute 
appendicitis occur most commonly in the later stages of a respiratory-tract 
infection when a general anaesthetic is not entirely free from danger. 

Unfortunately, the needless operations brought about by the failure to 
recognize parietal neuralgias are not restricted to the occasional appendec- 
tomies to which Doctor Brown refers. It is not uncommon to see patients 
who have had three or more — up to a dozen — operations of varying grades 
of severity, some of which were attended with grave mortality risks and 
who continue to have their original pain and tenderness caused by parietal 
neuralgia. 

POST-OPERATIVE URINARY RETENTION 

Dr. Claus Jordan, by invitation, read a paper with the above title for 
which see Annals of Surgery, vol. xcviii, July, 1933. 
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X-RAY DIAGNOSIS OF COMMON DUCT STONES 


The difficulty in visualizing common duct stones by X-ray, even with 
lipiodol, is well known. The two case reports by Ginzburg in the Annals 
of Surgery September, 1932 (vol. xcvi, p. 474) have prompted us to report 
a case which not only showed two stones with lipiodol injection, but actually 
on the flat plate before injection. (Fig. 1.) This case emphasizes the advis- 
ability of a careful exploration of the common duct when the preoperative 
X-ray findings suggest the possibility of stone, even when there is no history 
of jaundice. Had the common duct been more carefully explored, the second 
operation would probably not have been necessary. 



Fig. 1. — Arrows indicate two common duct stones on flat plate. 

Miss P. V., aged thirty-five, entered the hospital August 15, 1931, complaining of 
colicky pain in the right upper quadrant in attacks associated with epigastric fulness for 
ve months, never with jaundice. Her last attack began six days prior to admission' 
with sudden sharp cramping epigastric pain which persisted for several hours, associated 
with gas, nausea and vomiting and relieved only by opiates. The attack gradually 
subsided but tenderness over the right upper quadrant persisted. 

A flat plate of the abdomen (Fig. 1), August IS, 1931, showed a “gall-bladder par- 
,' a y out bned with numerous small stones in the gall-bladder. There were two stones in 
e cystlc duct and one shadow in the region of the common duct.” August 18, 1931, a 
i° ecystectomy was performed. In view of the X-ray report, a probe was passed 
r °ug the open cystic duct, but no stone was felt in the common duct. 

ost-operatively, the patient became moderately jaundiced and poured bile from the 
'ound constantly. The stools were bile-free. Three weeks after operation, lipiodol 


was 
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injected into the sinus tract and two common duct stones were seen by X-ray. “The hepatic 
and common ducts filled readily down to the first stone and after fifteen minutes a small 
amount of lipiodol passed the first stone, down to the second stone. None reached the 
duodenum.” 

Second Operation . — October 15, 1931, through the former wound the common duct 
was exposed and opened. The first stone was readily removed through the incision in 
the common duct but the second was impacted at the ampulla of Vater and necessitated a 
transduodenal approach. The stone was pushed back up the duct and removed. Two 
stones were also removed with a scoop from the hepatic duct. A transfusion of 500 cubic 
centimetres was performed during the operation. The abdomen and common duct were 
drained. 

Lon Grove, M.D. 

Joseph C. Read, M.D. 

Atlanta, Georgia 
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MEMOIR 

GEORGE HOWARD MONKS, M.D. 
1853-1933 


In the death of Dr. George Howard Monks January 6, 1933, the surgi- 
cal profession of our country and his native New England lost a man whose 
place, both as a man and a surgeon, it will be hard to fill. Primarily he was 
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George Howard Monks, M.D. 

an artist, and everything he did in his profession was marked by an artistic 
shill peculiarly his own. He had spent many laborious years in teaching in 
die Harvard Medical School, especially in the Department of Surgical 
Anatomy in which he always showed a special interest. He had done much 
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work in plastic surgery and contributed a great deal to that subject. He wrote 
on operations for correcting deformity due to prominent ears, unilateral 
laryngectomy for carcinoma, spiral fractures of the humerus, flushing of 
the intestinal canal through multiple enterostomy openings, plastic opera- 
tions on the nose by Tagliacozzi’s method, and many other subjects. His 
work on intestinal localization, which he perfected by long study on the 
cadaver, was one of his most important contributions. In this he demon- 
strated that a coil of the small intestine presenting through any small in- 
cision in the abdomen could be closely localized by its physical characteristics 
so that its availability for low or high enterostomy could be determined 
without the formidable process of exenteration and going over the whole 
length of the bowel to see what part of the bowel presented. He also 
demonstrated that the entire small intestine could be strung on a straight rod 
or tube, a discovery which Lord Moynihan afterwards employed in de- 
vising his long straight tube for emptying distended coils of intestine in 
obstruction. This was the subject of the Mutter Lecture before the College 
of Physicians of Philadelphia in 1905. He published in all fifty-six papers, 
including biographical sketches of contemporary surgeons. One of the best 
was entitled Selections from the Medical Writings and Sayings of Doctor 
Oliver Wendell Holmes. 

Doctor Monks was born in Boston, March 28, 1853, son of John P. 
and Delia S. (Hatton) Monks. He prepared for college at Boston Latin 
School. He was graduated from Harvard College in 1875 and entered the 
architectural department of Massachusetts Institute of Technology, where 
he studied during the following year. He then decided to study medicine 
and entered the Harvard Medical School, from which he was graduated 
in 1880. After a year of surgical interneship at the Massachusetts General 
Hospital, Doctor Monks studied further for four years at Vienna, Leipzig, 
Heidelberg, Dresden, Paris and other continental medical centres. At the 
end of this period he passed examinations admitting him as a member of 
the Royal College of Surgeons of England. 

He began the practice of surgery in Boston in 1884, and was appointed 
district physician of the Boston Dispensary and, later, visiting surgeon to 
the Carney Hospital. In 1890, he entered the Boston City Hospital and was 
promoted through various grades to surgeon-in-chief in 1910. He resigned 
in 1914 and was appointed consulting surgeon. 

From 1886 to 1914 Doctor Monks was connected with the Harvard 
Medical School, resigning after lecturing on surgery at the school for eleven 
years. From 1886 to 1926 he was connected with the Harvard Dental 
School, and in those forty years he provided a valuable link between the 
Medical and Dental Schools. When he resigned he was Professor of Oral 
Surgery. He was appointed a professor emeritus. 

He was at various times chairman and secretary of the surgical section 
of the Suffolk District Medical Society, president of the Suffolk District 
Medical Society, president of the Boylston Medical Society, vice-president 
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of the American Surgical Association, fellow of the American Medical Asso- 
ciation, fellow of the American College of Surgeons, first president and 
co-founder of the Boston Surgical Society, senior member of the New 
England Surgical Society, president of the Boston Medical Library, Bos- 
ton Society of Medical Sciences, American Medical Association, Massa- 
chusetts Medical Society, and the Boston Society for Medical Improvement. 

During the recent war, being over age for active service, he was a member 
of the volunteer medical service corps and division medical adviser for the 
Red Cross. 

It will be noted in the above account that he spent four years studying 
in European medical centres. In the autumn of 1883, while visiting his 
brother Robert in France, and preparing for the examination of the Royal 
College of Surgeons, he invented the game called “Halma,” which was suc- 
cessfully introduced in this country by Dr. Thomas Hill of Portland, Maine, 
and later was manufactured and sold extensively in this and many foreign 
countries. 

I cannot forbear introducing at this time a brief account of his avocations, 
taken from a sketch of his life which he himself wrote: 

“I have had a number of ‘hobbies, 5 to which I have given a good deal 
of attention, especially after retiring from active professional work. Per- 
haps the principal of these was sculpture, in connection with which I have 
modeled a number of subjects. It is pleasant to remember that my contri- 
bution to the Art Exhibition, held at the Tavern Club in 1886 for non-pro- 
fessional members (a small female head which I had modeled in red wax), 
received the first prize — ‘Le Grand Prix, 5 as it was called. Other pieces 
of amateur work were a bust of Mr. George Augustus Peabody (which was 
subsequently enlarged by Mr. John Wilson, and then put into marble, for 
the Peabody Museum at Salem, and another marble bust — a replica — for 
the Peabody Institute at Danvers) ; and also a small bust of Mr. George A. 
Gardner. My largest and perhaps most important work in the line of sculp- 
ture was a dancing figure, in bronze, for our little fountain at ‘Briarwood.’ 
I have also made a number of book-ends: among them a pair (in bronze) 
for Holmes Hall at the Boston Medical Library, after designs selected by 
the Librarian, Mr. James Ballard, from medical incunabula; another pair 
(in plaster) representing a man and a woman — for my friend — the late Dr. 
Morton Prince, and a replica of these for my wife; still another pair (in 
green bronze), being an attempt to make portraits of our two dogs, ‘Zip 5 
and ‘Carina’.” 

On hospital and teaching staffs Doctor Monks was an ideal colleague — 
modest, kindly, and ever appreciative of the work of his younger associates, 
to many of whom he gave unstinted help. He was one of the most un- 
selfish men that have ever lived. Every instinct was that of a gentleman, and, 

may add, of an artist, and his own profit or advantage was the last thing 
°f which he thought. In personal appearance he was strikingly handsome, 
nor did his appearance belie his character. As he grew older and gradually 
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retired from professional work he continued his artistic activities, and found 
in them joy and satisfaction, until nearly the end of his peaceful and fruit- 
ful life. 

He was the founder of the Boston Surgical Society, and his influence 
induced the late Dr. Sturgis Bigelow to endow the Bigelow Medal, which 
has been presented to many distribuished surgeons in this country and abroad, 
for contributions to the art and science of surgery. He was greatly inter- 
ested in and made many, contributions to the Boston Medical Library. 

He was married to Miss Olga E. Gardner in 1897. He leaves his wife, 
and three children : the Rev. George Gardner Monks, headmaster at the 
Lenox School; Dr. John Peabody Monks, a physician in Boston, and Miss 
Olga Monks. He also leaves a sister, Mrs. Walther Hempel of Dresden, 
Germany. 

Such is a brief outline of the career of an eminent surgeon, and con- 
summate artist. Rare indeed was the spirit of the man, and altogether lovely. 
To those who knew him intimately his memory will ever be a bright spot 
among the chequered experiences of their lives. Words fail in any attempt 
to depict his character. The writer can only regret that the only way to 
really appreciate him was to know him, and be thankful for his own de- 
lightful association with him for so many years. 

Fred B. Lund 
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Stomach, 68. 

Dislocation, Habitual, of the Shoulder, 
Nicola Operation for, 631 ; Lateral of 
Knee-Joint, 127. 

Dislocations, of the Patella Recurring Ex- 
ternal, 387-470. 

Diverticulosis, with Extrusion of Fecolithis 
into Omentum, 608; of Colon, 611. 
Diverticulum of (Esophagus, Recurrent, 
299. 

Donovan, Edward J. : Bleeding Recur- 
rent Duodenal Ulcer, 114; Sympathec- 
tomy for Hirschsprung’s Disease, 771. 
Dorrance, George M. : Musculospiral 
Paralysis, Tenoplasty for, 306; Plastic 
Operations on Neck, Lip and Axilla, 
94 1 ; Resection of Mandible for Malig- 
nancy, 307; Tannic Acid Treatment of 
Burns, 786; Temporomandibular Anky- 
losis, 306. 

Douglas, John: Costal Chondritis, 921. 


Douglass, Richmond: Phrenic Neurec- 
tomy, 508. 

Duodenal Adhesions, Congenital, 790 1 Di- 
verticulum, Perforation of, 787 ; Ulcer, 
Bleeding Recurrent, 114. 

E 

Ebeling, Walter W. : Primary Jejunal 
Ulcer, 857. 

Echinococcus Cj r st, Influence of Removal 
on Blood Reaction, 119; with Calcified 
Adventitia, 118; of the Liver, 302. 

Ectopic Chorionepithelioma, 910. 

Eggers, Carl : Dermoid Cyst of Medi- 
astinum, 135-139; Diverticulosis of the 
Colon, 61 1 ; Hydronephrosis and Megalo- 
ureter, 139; Intestinal Granuloma, 132; 
Repair of Injured Bile-Ducts, 932. 
Eising, Eugene H. : Irradiated Petro- 
latum, 929. 

Electrosurgery, 801. 

Elephantiasis Nostra, 226, 301. 

Eliason, Eldridge L. : Bilateral Ossified 
Hrematoma of Elbow, 950; Echinococ- 
cus Cyst of the Liver, 302; Pylephlebitis 
following Appendicitis, 943; Splenic Ab- 
scess, 301. 

Elmer, Walter G. : Intercostal Neuralgia 
of Abdominal Wall, 954. 

Epiphysis, Late Results of Separation of 
an, 189. 

Erdman, Seward: Hernia, involving 
Urinary Bladder, 937; Jej unostomy, 
623; Repair of Injured Common Bile- 
Duct, 123, 930. 

Erdmann, John F. : Repair of Injured 
Bile-Ducts, 933. 

F 

Facial Nerve Division at Stylomastoid 
Foramen, 275. 

Farr, Charles E. : Mesenteric Cysts, 783; 

Torsion of the Omentum, 766-783. 
Felter, Robert K. : Results of Treatment 
of Peptic Ulcer, 875. 

Femoral Cystocele, Strangulated, 724. 
Femoral Hernia, Strangulated, 717. 
Femur, Comminuted Fracture of, 61 1; In- 
tracapsular Fractures of the Neck of 
the, 237, 310; Osteosarcoma of, 616. 
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Ferguson, L. K. : Intramural Abscess of 
the Stomach, 304. 

Field, William H. : Avertin Amesthesia, 
577- 

Fistula, Biliary, Transplantation of, into 
Stomach, 605 ; External Gastric, 950 ; 
of Nose, Congenital, 603. 

Fontaine, Rene: Post-traumatic Painful 
Osteoporosis, 26. 

Fortuine, Stanley T. : Intersigmoid Her- 
nia, 713. 

Fracture, of Cervical Vertebra, 281 ; of 
Femur, Comminuted, 611; of Forearm, 
Mal-union of, 635; of Neck of the 
Femur, Intracapsular, 237, 310; of Sur- 
gical Neck of the Humerus, 274. 

Fractures, at Ankle-Joint, Treatment of, 
130; Carpal-Scaphoid, 209; of Head of 
Humerus, Non-reducible, Reconstructive 
Operation for, 217; of Head and Neck of 
the Radius, 204; Joint, Treatment of, 
177; of Pelvis and Lower Limbs, the 
Overslung Traction Saddle Frame in 
the Treatment of, 309; Treatment of, in 
the Cincinnati General Hospital, 161. 

Friedman, Louis : Skin Conservation in 
Radical Mastectomy for Carcinoma, 844. 

Frontal Bone, Osteoma of, 314. 

G 

Gall-Bladder, External Perforation of the, 
464; Intrahepatic, Cholecystectomy for, 
296. 

Garlock, John H. : Fracture at Lower 
End of Tibia, 129; Free Full Thickness 
Skin Graft, 616 ; Lateral Dislocation of 
Knee-Joint, 127; Phlebitis Complicated 
by General Septic Invasion, 939; The 
Full Thickness Skin Graft, 259; Torsion 
of Omentum, 785. 

Gastric Fistula, External, 950. 

Gastric Symptoms Due to Thyroid De- 
ficiency, 619. 

Gastric Ulcer, Jej unostomy for, 620. 

Gastro-Intestinal Tract, Inflammatory Tu- 
mors of, 889. 

Gastrojejunal Ulcer after Gastroenteros- 
tomy, 614. 

Gibbon, John H. : Memoir of Emory 
Alexander, 159. 

Gill, A. Bruce: Arthroplasty of Jaw for 
Ankylosis, 307. 


Goitre, Substernal, 280. 

Gordon, Donald: Appendectomy, 287; 
Arthritis of Knee-Joint, 612; Com- 
minuted Fracture of Femur, 61 1; Frac- 
ture of Neck of Femur, 613; Ileocecal 
Resection for Granuloma, 130. 

Graham, Henry F. : Appendicitis with 
Liver and Pleural Abscesses, 633 ; Hy- 
pertrophy of Sphincter Ani, 781; Nicola 
Operation for Habitual Dislocation of 
the Shoulder, 631 ; Repeated Gastroen- 
terostomy on Same Patient for Intes- 
tinal Obstruction, 632; The Suture Ma- 
terial in Jej unostomy, 624. 

Grant, Francis C. : Buerger’s Disease, 
462 ; Chondroma of the Intervertebral 
Disks, 10. 

Gray, Howard K. : Ultimate Prognosis 
after Resection of Carcinoma of Stom- 
ach, 882. 

Grove, L. W. : X-ray Diagnosis of Com- 
mon Duct Stones, 957 

Gurdjian, Elisha Stephens : Acute 
Cranial and Intracranial Injuries, 327. 

H 

Haemorrhage from Liver Controlled by 
Muscle Pack, 636. 

Halford, Francis J. : Progressive Len- 
ticular Degeneration, 796. 

Hand, Plastic Reconstruction of, 290. 

Heart Wounds, Cardiorrhaphy in, 547. 

Hemangioma of the Spine, Primary, 19. 

Hernia, Artificial Inguinal, 693 ; Inter- 
sigmoid, 713; into the Prevesical Space, 
706 ; Involved in Bladder, 937 ; Retro- 
peritoneal, 922; Strangulated Femoral, 
717; Ventral Hernioplasty, 300. 

Herrmann, Lours G. : Post-traumatic 
Painful Osteoporosis, 26. 

Hinton, J. William: Gastric Resection 
Followed by Intestinal Obstruction, 617; 
Gastrojejunal Ulcer after Gastroenter- 
ostomy, 614; Repair of Injured Common 
Bile-Duct, 123; Thyroid Deficiency Fol- 
lowed by Gastric Symptoms, 619; Treat- 
ment of Post-pyloric Ulcer, 126. 

Hirschsprung’s Disease, Sympathectomy 
for, 778-779- 

Hitzrot, James M. : Repair of Torn Cru- 
cial Ligaments, 128; Treatment of Frac- 
tures of Ankle-Joint, 130. 
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Humerus, Fracture of the Surgical Neck 
of the, 274; Non-reducible Fractures of 
the Head of the, Reconstructive Opera- 
tion for, 217. 

Hydronephrosis with Megalo-ureter, 139. 
Hyman, Abraham: Chronic Suppurative 
Perinephritis, Diagnosis of, 287. 
Hypernephroma, Metastasis in, 153. 
Hyperparathyroidism Simulated by Multi- 
ple Myeloma, 823. 

I 

Ileum, Granuloma of, Resection of Ileum, 
130. 

Inguinal Hernia, Artificial, 693. 

Intersigmoid Hernia, 713. 

Intervertebral Disks, Chondroma of the, 
10. 

Intestinal Conditions, Certain; Effects of 
Sympathetic Nerve Surgery in, 481. 
Intestinal Obstruction, Post-operative, 617; 
Repeated Gastroenterostomy for, 632; 
Pouches after Colectomy, 116. 

Intestine, Small, Tumors of the, 144. 
Intracranial Injuries, Studies on, 327. 
Intravenous Infusions, Continuous, in 
Acute Abdominal Crises, 749-787. 
Ireland, Jay: Late Results of Separa- 
tion of an Epiphysis, 189. 

Irradiated Petrolatum Treatment of In- 
fected Tracts, 927. 

Irradiation in Carcinoma of the Breast, 62. 
Ivy, Robert H. : Salivary Calculi, 155. 

J 

Jackson, Chevalier: Bronchoscopical Ob- 
servations in Post-operative Pulmonary 
Complications, 516. 

Janssen, Charles L. : Granuloma of Il- 
eum, 132; Sympathectomy for Hirsch- 
sprung’s Disease, 781. 

Jaw, Arthroplasty of, for Ankylosis, 307. 
Jejunal Ulcer, Primary, 857. 

Jejunostomy, 623; for Gastric Ulcer, 620; 
Technic of, 553. 

Johnston, Charles G. : Continuous In- 
travenous Infusions in Acute Abdominal 
Crises, 749. 

Joint Fractures, Treatment of, 177. 

Jones, Laurence: Intracapsular Frac- 
tures of the Neck of the Femur, 237; 
Reconstructive Operation for Non- 


reducible Fractures of the Head of the, 
217. 

Jordan, Claus G. : Elephantiasis Nostra, 
226, 301. 

K 

Kaplan, Ira I. : Irradiation in Carcinoma 
of the Breast, 62. 

Keen, William Williams, Memoir of, 
476. 

Kennedy, Robert H. : Congenital Fistula 
of the Nose, 603 ; Fibroma of the Stom- 
ach, 602; Mal-united Fractures, 635. 

Keyes, E. Laurence: Observations of 
Rupture of Supraspinatus Tendon, 849. 

Kitlowski, Edward A. : Treatment of 
Old, Unhealed Burns, 648. 

Klingenstein, Percy : Appendicitis with 
Thrombosis of Mesenteric Veins, 925; 
Repair of Injured Common Bile-Duct, 
123; Torsion of Omentum, 785. 

Klippel-Feil, Syndrome, 473. 

Knee-Joint, Acute Suppurative Arthritis 
of, 612; Lateral Dislocation of, 127. 

Knox, Harry E. : Congenital Duodenal 
Adhesions, 790. 

Krukenberg Amputation, 277. 

Kulowski, Jacob: Arm-Chest Adhesions 
and Their Plastic Reconstruction, 683. 

L 

Laroque, G. Paul: Partial Hysterectomy 
and the Use of the Stump of the Uterus 
to Support the Bladder in the Vaginal 
Operation for Prolapse, 74. 

Laryngeal Nerve, Inferior, Anomaly of 
the, 828. 

Lazarus, Joseph A.: Tropacocaine in 
Spinal Anaesthesia, 757. 

Lee, Walter E. : Adrenal Tumors and 
Precocious Sexual Development, 153; 
Tannic Acid Treatment of Burns, 786; 
Urogenital Cyst of the Mesosigmoid, 
465- 

Leg Ulcers, Syphilitic, 85. 

Leithauser, Daniel J.: Care of Ollier- 
Thiersch Skin Grafts, 31 1. 

Lenticular Degeneration, Progressive, 796. 

Lester, Charles W. : Treatment of Post- 
pyloric Ulcer, 124. 

Levering, J. Walter : Perforation of Du- 
odenal Diverticulum, 787. 
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Lewisohn, Richard: Cure Following Re- 
moval of Echinococcus Cyst, 121 ; Treat- 
ment of. Post-pyloric Ulcer, 124. 
Lilienthal, Howard : Electrosurgery, 
801 ; Jejunostomy, 624. 

Lip, Plastic Operations on, 941. 
Lipschutz, Benjamin : Intercostal Neu- 
ralgia of Abdominal Wall, 953 ; Myositis 
Ossificans, 950. 

Liver, Echinococcus Cyst of the, 302 ; 
Haemorrhage from, Muscle Pack to Con- 
trol, 636; Tumor of, Adrenal Origin, 
150. 

Loop in Bandaging, 798. 

Lovell, Harold W. : Cysticercus of the 
Brain, 1. 

M 

MacFee, William F. : Free Full Thick- 
ness Skin Grafts, 616. 

McBride, Earl D. : Overslung Fraction 
Saddle Frame in the Treatment of Frac- 
tures of Pelvis and Lower Limbs, 309. 
McCreery, John: Tumors of the Small 
Intestine, 145. 

McIver, Monroe A. : Study in Extensive 
Cutaneous Burns, 670. 

McLaughlin, Chas. : Pylephlebitis Fol- 
lowing Appendicitis, 943. 

McQuillan, Arthur S.: Paraoesophageal 
Abscess, 298. 

Mage, Sigmund: Treatment of Joint Frac- 
tures, 177. 

M amikonoff, Michael : Cardiorrhaphy 
in Wounds of the Heart, 547. 

Mandible, Resection of, 306, 307. 

Mason, James B. : Tannic Acid Treat- 
ment of Burns, 641-786; Tumor of Liver 
of Adrenal Origin, 150. 

Mastectomy, Radical, for Carcinoma, Skin 
Conservation after, 844. 

Mathews, Frank S.: Treatment of Post- 
pyloric Ulcer, 125 ; Visceral Torsion, 
784. 

Meade, Richard H. : Localized Tuber- 
culosis of the Chest Wall, 247, 301. 
Mediastinum, Dermoid Cyst of the, 135. 
Melexey, Frank L. : Tetanus, Post-op- 
erative, 937. 

Memoirs : Emory Alexander, 159 ; Willy 
Meyer, 156 ; George Howard Monks, 
957- 


Menville, John G. : Subcutaneous Angi- 
omas of the Breast, 401. 

Mesenteric Cyst Obstructing Bowel, 639. 

Mesenteric Cysts, 783. 

Mesenteric Veins, Thrombosis of, Com- 
plicating Appendicitis, 925. 

Mesosigmoid, Urogenital Cyst of the, 465. 

Metastases in Hypernephrosis, 153. 

Meyer, Willy: Memoir of, 156. 

Milch, Henry : Interseapulo-Thoracic 
Amputation, 381. 

Mogavero, Frank: Continuous Intrave- 
nous Infusions in Acute Abdominal In- 
fections, 787. 

Monks, George Howard: Memoir of, 957. 

Morris, John H. : Inflammatory Tumors 
of Gastro-intestinal Tract, 889; Irradi- 
ated Petrolatum in Treatment of Intes- 
tinal Fistula, 921 ; Retroperitoneal Her- 
nia with Volvulus, 922; Subtotal Re- 
section of Stomach for Carcinoma, 924 ; 
Suppurative Chondritis of Costal Car- 
tilages, 920; Torsion of Omentum, 785. 

Moschowitz, Alex. : Suppurative Costal 
Chondritis, 921. 

Muller, George P. : Effect of Blood in 
Experimental Peritonitis, 470; Elephan- 
tiasis Nostra, 226-301 ; External Per- 
foration of the Gall-Bladder, 464 ; 
Splenectomy for Sickle-cell Amemia, 
150; Sympathectomy for Buerger’s Dis- 
ease, 462. 

Murray, Clay Ray: Fractures of the Sur- 
gical Neck of the Humerus, 274. 

Muscle Pack to Control Hiemorrhage from 
Liver, 636. 

Musculo-spiral Paralysis, 306. 

Myeloma, Multiple, Simulating Hyper- 
parathyroidism, 823. 

Myositis Ossificans, 950. 

N 

Narat, Joseph K. : Removal of Brilliant 
Green Stains, 800. 

Neck, Plastic Operations on, 941- 

Nerve, Inferior Laryngeal, Anomaly of the, 
828. 

Nervous System, Autonomic, Surgical As- 
spects of the, 494- 

Neuhof, Harold: Acute Phlebitis Com- 
plicated by General Septic Invasion, 939: 
Diagnosis and Operative Control of 
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Acute Pyogenic Phlebitis with General 
Septic Invasion, 808 ; Mesenteric 
Phlebitis, 926, 

Neurectomy, Phrenic,- 508. 

Neuritis, Traumatic Ulnar, 425. 

New York Surgical Society: Transac- 
tions of March 9, 1932, 114; April 13, 
1932, 127; April 27, 1932, 274; May 11, 
1932, 602; October 12, 1932, 617; Oc- 
tober 31, 1932, 626; November 9, 1932, 
778; November 23, 1932, 920. 

Nickel, Allen C. : Multiple Myeloma 
Simulating Hyperparathyroidism, 823. 

Nose, Congenital Fistula of, 603. 

O 

Ochsner, Edward H. : Wolff’s Law as to 
the Internal Structure of Bone, 318. 

(Esophageal Abscess, 298. 

(Esophagus, Recurrent Diverticulum of 
the, 299. 

Omentum, Torsion of the, 766-783. 

Osteoma of Frontal Bohe, 314. 

Osteomyelitis, Chronic, Resulting in Car- 
cinoma of Both Legs, 947 ; of Skull, 626, 
733 - 

Osteoporosis, Painful, Post-traumatic, 26. 

Ott, William O.: Osteoma of the 
Frontal Bone, 314. 

Owen, Hubley R. : Mistaken Diagnoses of 
Abdominal Pain, 953;Ventral Hernia- 
Hernioplasty, 300. 

P 

Paget s Disease of Bone Mistaken for 
Carcinoma, 621. 

Pankratiev, Boris E. : Dead Bone Grafts 
to Repair Skull Defects, 321, 

Parsons, William Barclay, Jr.; Hyper- 
trophy of Pylorus with Ulcer of Stom- 
ach, 141 ; Thyro-Glossal Fistula, 143. 

Patella, Recurring External Dislocations 
°f the, 387-470. 

Patterson, Russell, H. : The Nicola Op- 
eration for Habitual Dislocation of 
Shoulder, 631. 

Pellagra Following Blind Intestinal 
Pouches, 117, 


Pelvis and Lower Limbs Fractures, Frac- 
tion Saddle Frame in the Treatment of, 

309. 

Pennoyer, Grant P. : Excision and Skin 
Graft of Varicose Ulcer, 630; Osteo- 
myelitis of the Skull, 626; Post-opera- 
tive Tetanus, 935; Sarcoma of Lower 
Extremities, 627. 

Peptic Ulcer, Results of Treatment of, 875. 

Perinephritis, Chronic Suppurative, Diag- 
nosis of, 286. 

Periosteum, Chemical Treatment of the, 
to Inhibit Rib Regeneration in Tho- 
racoplasty, 368. 

Peritonitis, Experimental, Effect of Blood 
in, 414-474; Rheumatic, 792. 

Peterson, Edward W. : Carcinoma of 
Transverse Mesocolon Cyst, 782; 
Hirschsprung’s Disease, Sympathectomy 
for, 779; Intestinal Granuloma, 134. 

Petrolatum, Irradiated, in Treatment of an 
Intestinal Fistula, 921 ; in Pleural Fis- 
tula, 927. 

Philadelphia Academy of Surgery: 
Transaction of March 7, 1932, 146; 
Meeting April 4, 1932, 300; Transac- 
tions of May 2, 1932, 461 ; Stated Meet- 
ing October 3, 1932, 786; November 7, 
941 - 

Phlebitis, Acute Pyogenic with General 
Septic Invasion Diagnosis and Opera- 
tive Control of, 808, 939, 940. 

Phrenic Neurectomy, 508. 

Pick, Charles J. : Tropacocaine in Spinal 
Anaesthesia, 757. 

Pickhardt, Otto C. : Colectomy,. Partial ; 
Blind Pouch Development after, 116, 

1 17; Echinococcus Cyst, 118; Echinococ- 
cus Cyst, Influence of Removal on Blood 
Reaction, 119. 

Pilcher, Lewis S., 2d: Avertin Anaes- 
thesia, 577. 

Pilonidal Sinus, 80. 

Pituitary Body, X-ray Therapy of, after 
Splenectomy for Purpura, 290. 

Plastic Operations on Neck, Lip and Ax- 
illa, 941. 

Plastic Reconstruction of Hand, 290. 

Pott s Fractures Unreduced. Treatment of 
Mal-union Following, 394. 

Prevesical Space, Hernia into the, 706. 

Pulmonary Complications, Post-operative, 
Bronschoscopical Observations on, 516. 
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Purpura, Chronic Thrombocytopenic, 
Splenectomy for, 288, 289. 

R 

Rademaker, Lee: Effect of Blood in Ex- 
perimental Peritonitis, 414-470. 

Radius, Fractures of the Head and Neck 
of the, 204. 

Raeford, Theodore S. : Carcinoma of Rec- 
tum in Thirteen-Year-Old Girl, 903. 

Randall, Alexander: Bladder Injuries, 
154 . 

Ransohoff, J. Louis : Sarcoma of the 
Stomach, 68. 

Ravdin, Isidor G. : Continuous In- 
travenous Infusions in Acute Abdominal 
Crises, 749-/8". 

Read, Joseph C. : X-ray Common Duct 
Stones, 957- 

Rectum, Carcinoma of, in Thirteen-Year- 
Old Girl, 903. 

Reichert, Frederick Leet: Intermittent 
Claudication Gangrene Controlled by 
Sympathetic Nerve Block, 503. 

Retroperitoneal Sarcoma, 146. 

Rib Regeneration, Inhibition of in Tho- 
racoplasty by Chemical Treatment of 
Periosteum, 368. 

Rosenthal, Arthur A.: Tropacocaine in 
Spinal Anaesthesia, 757. 

Rosh, Rieva : Irradiation in Carcinoma 
of the Breast, 62. 

Rothschild, Norman S. : External Gas- 
tric Fistula, 950. 

Russell, Thomas H. : Repair of Injured 
Common Bile Duct, 121-123. 

S 

Saddle Frame, Overslung Fraction, for 
Fractures, 309. 

Sarcoma, Giant-cell, of Femur, 616; Giant- 
cell, of Tibia, 614; of Long Bones, 
Treatment of, 434; Retroperitoneal, 146; 
of Stomach, 68; of Thigh, 627. 

Sears, John H. : Ectopic Chorion- 
epithelioma, 910. 

Semken, George H. : Sarcoma of Lower 
Extremity, 628. 

Shoulder, Habitual Dislocation of, Nicola 
Operation for, 631 ; Infected Tubercu- 


losis of, Interscapulo-Thoracic Amputa- 
tation for, 381. 

Skin, Avulsion of, about Elbow, 634. 

Skin Conservation in Radical Mastectomy 
for Carcinoma, 844. 

Skin Graft, the Full Thickness, 259, 616; 
of Large Varicose Ulcer, 630; Ollier- 
Thiersch, the Care of, 311. 

Skull Defects Repaired by Dead Bone 
Grafts, 321. 

Skull, Osteomyelitis of, 626, 733. 

Smith, Morris K. : Cysts of External 
Semilunar Cartilage, 622; Paget’s Dis- 
ease of Bone Mistaken for Carcinoma, 
621. 

Smyth, Calvin M., Jr. : Rheumatic Peri- 
tonitis, 793. 

Snodgrass, Leeman E. : End-Results of 
Carpal-Scaphoid Fractures, 209. 

Speese, John: Tumor of Liver of Adrenal 
Origin, 150. 

Spinal Anaesthesia, Tropacocaine in, 757. 

Spine, Extension of, in Cases of Fracture 
of Vertebrae, 285; Intervertebral Disks 
of, Chondroma of, 10; Primary Haeman- 
gioma of the, 19. 

Splenectomy, for Purpura, 288; for Sickle- 
cell Anaemia, 146. 

Splenic Abscess, 301. 

Stains, Brilliant Green, Removal of, 800. 

Stenbuck, Joseph B. : Penetrating Stab 
Wounds and Bullet Wounds of the 
Chest, 528. 

Stetten, DeWitt: Fracture of Sixth of 
Sixth Cervical Vertebra, Laminectomy 
for, 281, 285 ; Repair of Injured Bile- 
Ducts, 933 ; Resection of Blind Pouch 
Developing after Colectomy, 117. 

Stewart, Steele F. : The Surgery of the 
Sympathetic Nervous System, 485. 

Stomach, for Cancer, Resection of, Factors 
Influencing Ultimate Prognosis, 882 ; 
for Carcinoma, Subtotal Resection of, 
924; Fibroma of, 602; Intramural Ab- 
scess of the, 304; Ulcer of, with Hyper- 
trophy of Pylorus, 141. 

Stookey, Byron: Facial Nerve Repair, 
277 ; Fracture-Dislocation of Cervical 
Vertebra, 284. 

Supraspinatus Tendon, Observations on 
Rupture of, 849. 

Sympathectomy for Hirschsprung's Dis- 
ease, 778. 


970 



INDEX 


Sympathetic, Surgery of the, 481, 485, 494, 
503- 

Sympathetic Nerve Block to Control In- 
termittent Claudication without Gan- 
grene, 503. 

Sympathetic Nerve Surgery in Certain 
Intestinal Conditions, 4& 1 - 
Sympathetic Nervous System, Surgery of 
the, 485- 

Syphilitic Leg Ulcers, 85. 

T 

Tannic Acid Treatment of Burns, 641-786. 
Temporo-mandibular Ankylosis, 306, 307. 
Testis, Embryonal Carcinoma of, 615. 
Tetanus following Appendectomy, 934; 

Post-operative, 935. 

Thigh, Sarcoma of, 627. 

Thoracoplasty, Chemical Treatment of 
Periosteum in, to Inhibit Rib Regenera- 
tion, 368. 

Thumbs, Snapping, Bilateral, 773. 
Thyro-Glossal Fistula, 143. 

Thyroid Deficiency Followed by Gastric 
Symptoms, 619. 

Thyroidectomy, Amount of Gland to Be 
Left after, 831. 

Torek, Franz : Memoir of Willy Meyer, 
156; Recurrent Diverticula of CEsopha- 
gus, 299. 

Torsion, of the Omentum, 766-783 ; Vis- 
ceral, 784. 

Tropacocaine Hydrochloride in Spinal 
Anaesthesia, 757. 

Tuberculosis, of Chest Wall, Localized, 
247, 301 ; of Shoulder, Interscapulo- 
Uioracic Amputation for, 381. 

Tumor of Liver, Adrenal Origin, 150. 
Tumors, of Gastro-Intestinal Tract, In- 
flammatory, 889; of Small Intestine, 144. 

U 

Ulcer, Duodenal Bleeding Recurrent, 114; 

Peptic, 875; Primary Jejunal, 857. 
Ulcers of Leg, Syphilitic, 85. 

Ulcers, Postpyloric, Management of, 123. 
Ulnar Neuritis, Traumatic, 425. 


Ureter, Megalo, with Hydronephrosis, 139- 
Urogenital Cyst of the Mesosigmoid, 465- 

V 

Vaginal Prolapse, Operation for, with Use 
of Stump of Uterus to Support Bladder 
after Partial Hysterectomy, 74. 

Van Allen, C. M. : Chemical Treatment 
of Periosteum in Thoracoplasty to In- 
hibit Rib Regeneration, 368. 

Van Nuys, R. G. : Primary Haemangioma 
of the Spine, 19. 

Varicose Ulcer, Large, Excision and Skin 
Graft of, 630. 

Vastola, Anthony P. : Strangulated 
Femoral Cystocele, 724. 

Vickers, Denver M. : Intersigmoid Her- 
nia, 713. 

W 

Wagner, Louis Clark: Treatment of 
Mal-union following Unreduced Pott’s 
Fracture, 394. 
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